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TEE  ROLE  OF  SCIENCE  AND  TECHNOLOGY  IN 
COMPETITIVENESS 


TUESDAY,  APRIL  28,  1987 

House  of  Representatives, 
Committee  on  Science,  Space,  and  Technology, 
Subcommittee  on  Science,  Research  and  Technology, 

Washington,  DC. 

The  subcommittee  met,  pursuant  to  notice,  at  9:36  a.m.,  in  room 
2325,  Rayburn  House  Office  Building,  Hon.  Doug  Walgren  (chair- 
man of  the  subcommittee)  presiding. 

Mr.  Walgren.  Let.  us  begin.  The  committee  now  begins  three 
days  of  hearings  looking  at  the  role  of  science  and  technology  in 
competitiveness.  The  first  day  of  hearings  will  focus  on  the  contri- 
bution of  the  National  Bureau  of  Standards  to  competitiveness  and 
how  we  as  the  only  nonmetric  industrial  nation  are  faring  in  a 
metric  world.  The  second  day  will  consider  how  the  Federal  Gov- 
ernment could  be  reorganised  to  provide  more  appropriate  assist- 
ance to  industries  which  are  having  trouble  competing  in  world 
markets.  We  want  to  look  particularly  at  the  semiconductor  indus- 
try in  that  instance  as  a  focus  for  discussion.  And,  then  the  final 
day  we'll  look  at  some  of  the  President's  suggestions  on  competi- 
tiveness, on  technology  transfer  legislate  _i  and  on  a  number  of 
other  issues  that  remain  in  Federal  patent  policy. 

We  want  to  start  with  the  National  Bureau  of  Standards  because 
it's  hard  to  think  of  an  agency  which  could  have  a  more  direct 
impact  on  competitiveness  and  on  the  quality  of  manufactured 
products.  And,  when  we  look  back  on  this  period  in  history,  it  will 
certainly  strike  people  that  at  the  time  that  America  was  in  a 
broad  decline  in  terms  of  its  competitive  posture  in  world  markets, 
in  that  same  time  frame  the  budget  of  the  National  Bureau  of 
Standards,  had  steadily  declined.  We  will  give  special  focus  to  two 
proposals  to  change,  the  focus  of  the  present  National  Bureau  of 
Standards.  Congressman  Ritter  has  a  bill  that  would  create  a  Na- 
tional Bureau  of  Standards  and  Industrial  Competitiveness,  and 
Senator  Hollings  has  legislation  that  would  focus  the  National 
Bureau  of  Standards  as  a  National  Institute  of  Technology.  I  think 
it's  clear  that,  somehow  or  another  what  we  do  at  the  Bureau  of 
Standards  has  to  capture  the  imagination  and  the  appreciation  of 
the  American  public.  At  present  that  has  not  happened. 

Our  discussion  of  the  metric  system  will  center  on  Congressman 
Brown's  bill,  which  would  require  the  metric  system  of  measure- 
ment to  be  used  for  Federal  programs  and  procurement  in  the  ab- 
sence of  a  good  reason  to  the  contrary.  Well,  we'll  be  able  to  talk 

(1)  . 
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about  these  things  through  the  hearings  and  I  want  to  at  this 
point,  recognize  the  ranking  minority  member  for  any  opening 
comments  he  may  want  to  make  and  then  we  will  recognize  others 
and  proceed. 
Mr.  Boehlert? 

Mr.  Boehlert.  Thank  you,  Mr.  Chairman. 

The  hearings  we  begin  .today  really  focus  on  two  essential  ques- 
tions: How  can  we  ensure  that  the  government  sponsors  research 
that  industry  can  use,  and  how  can  we  ensure  that  industry  does 
use  that  research. 

The  bills  before  us  this  week,  including  mine,  answer  those  ques- 
tions with  new  Government  organizations  and  new  Government 
programs.  I  think  that  throughout  these  hearings  we  should  regard 
such  answers  with  a  healthy  skepticism.  The  Government  can  and 
should  do  more,  but  much  of  what  needs  to  be  done  now,  can  and 
should  be  done  by  industry. 

A  look  at  our  chief  competitor  is  instructive.  Japan,  as  we  all 
know,  has  grown  wealthy  by  adopting  the  results  of  American  re- 
search. The  Japanese  have  now  taken  the  logical  next  step  and  are, 
in  effect,  turning  our  universities  into  "surrogate  mothers/ 9  Japa- 
nese firms  provide  the  "seed  money"  for  research,  and  then  after 
the  gestation  period  when  the  research  is  usable,  our  researchers 
turn  it  back  to  the  Japanese  to  develop  and  take  around  the  world. 
The  Japanese,  apparently,  think  our  research  is  neither  insuffi- 
ciently targeted  nor  inaccessible. 

Why  don't  American  firms  make  equal  use  of  our  research?  It's 
hard  to  know.  Bo  we  need  additional  programs  to  coax  universities 
and  industry  to  get  together?  Perhaps  we  do.  But,  before  we  re- 
place Adam  Smith's  invisible  hand  with  Uncle  Sam's  outstretched 
one,  we'd  best  be  sure  increased  competitiveness  will  be  the  result. 

We've  already  taken  some  important  steps  toward  increasing 
competitiveness  through  cooperation.  The  National  Science  Foun- 
dation's engineering  research  centers  and  the  Technology  Transfer 
Act,  both  championed  by  this  subcommittee,  are  prime  examples. 

The  States,  which  are  the  Government's  political  science  labora- 
tories, have  also  created  innovative  programs  to  promote  technolo- 
gy transfer.  Both  Congresswoman  Schneider  and  I  plan  to  intro- 
duce bills  that  would  build  on  those  programs. 

So,  the  question  is  not  whether  Government  has  a  role,  but 
whether  that  role  needs  to  be  expanded.  Should  the  Government, 
for  example,  be  in  the  business  of  financing  commercialization  of 
products  or  processes?  Will  firms,  particularly  small  ones,  be  unin- 
terested in  using  new  technology  if  the  Government  doesn't  hand  it 
to  them  on  a  silver  platter?  I'm  not  sure  if  Senator  Hollings  and  I 
would  answer  these  questions  the  same  way. 

Similarly,  given  the  current  governmentwide  concern,  even  ob- 
session, with  competitiveness,  I  m  not  sure  how  much  reorganiza- 
tion would  accomplish.  As  public  officials,  we  don't  like  to  believe 
there  are  problems  beyond  our  control,  but  it  may  be  that  corpo- 
rate rather  than  Government  restructuring  is  the  more  urgent 
need.  Before  we  create  too  many  new  programs,  we  ought  to  be 
sure  our  existing  research  and  education  programs  are  funded  ade- 
quately. They  aren't. 
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When  Assistant  Secretary  Perle  testified  here  last  week,  he  de- 
rided "competitiveness"  as  a  "slogan  masquerading  as  a  policy." 
We  ought  to  approach  our  assignment  this  week  with  some  humil- 
ity and  some-  skepticism,  lest  we  do  something  that  proves  Mr. 
Perle  correct. 

Thank  you,  Mr.  Chairman. 

Mr.  Walgren.  Thank  you,  Mr.  Boehlert. 

Are  there  other  opening  thoughts  that  members  would  like  to 
share? 
[No  response.] 

Mr.  Walgren.  If  not,  let's  call  first  our  colleague,  Congressman 
Ritter  from  Pennsylvania,  who  has  been  interested  in  this  commit- 
tee's jurisdiction  for  the  past  number  of  years  and  has  particularly 
focused  on  trying  to  make  the  best  suggestions  he  can  for  the 
Bureau  of  Standards  and  for  the  question  of  what  the  government 
can  contribute  to  competitiveness  through  our  Federal  science  es- 
tablishment. 

Mr.  Ritter,  we're  certainly  happy  to  have  you  with  us,  both  there 
on  that  side  of  the  table,  and  here  on  this  side  of  the  table. 

Your  prepared  statement  will  be  inserted  in  the  record,  so,  why 
don't  you  proceed  and  we  look  forward  to  your  testimony. 

STATEMENT  OF  HON.  DON  RITTER,  A  U.S.  REPRESENTATIVE 
FROM  PENNSYLVANIA,  AND  A  MEMBER  OF  THE  SCIENCE, 
SPACE,  AND  TECHNOLOGY  COMMITTEE 

Mr,  Ritter.  Thank  you  very  much,  Mr.  Chairman.  And,  I  com- 
mend you  for  holding  these  hearings  on  this  most  important  sub- 
ject. I  look  forward  to,  not  only  testifying,  but  to  attending  and 
playing  an  active  role  in  the  hearings. 

I  m  pleased  to  testify  today  before  our  Subcommittee  on  Science, 
Research  and  Technology  regarding  legislation  I  recently  intro- 
duced, that  was  originally  cosponsored  by  you,  Mr.  Chairman,  Con- 
gressman Boehlert,  Congressman  Brown  from  California,  Congress- 
man Glickman  from  Kansas,  and  Congressman  Morrison  from 
Washington,  and  other  members  of  the  Science  and  Technology 
Committee,  entitled  the  "National  Bureau  of  Standards  and  Indus- 
trial Competitiveness  Act  of  1987." 

I  believe  that  manufacturing  is  still  the  foundation  of  our  Na- 
tion s  economy  and  will  continue  to  be  critical  to  future  economic 
success  and  stability.  If  this  Na'/on  cannot  significantly  improve  its 
ability  to  develop  and  manufacture  innovative  and  quality  prod- 
ucts, we  cannot  but  witness  a  decline  in  the  American  standard  of 
living. 

In  the  past,  America's  greatest  strength  was  derived  from  our 
ability  to  take  research  results  and  produce  innovative  technologi- 
cal products  for  the  world.  Over  the  last  few  years,  however,  the 
rest  of  the ,  industrial  world  has  learned  how  to  capitalize  on  our 
government's  and  private  sector's  R&D  investment  for  new  product 
development,  in  many  cases  faster  and  better  than  us. 

America's  ability  to  compete  on  an  unlevel  playing  field  has  been 
the  banner  waived  on  international  trade  issues,  but  in  too  many 
industries  we're  just  not  winning  the  race  to  commercialize  our 
own  scientific  ^novations.  The  United  States  .requires  3.  to  5  years 
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to  commercialize  developments  that  take  2  to  3  years  in  Europe 
and  1  to  ,2  years  in  Japan.  VCR's  were  invented  here,  but  devel- 
oped to  commercial  dominance  in  Japan,  as  were  just  about  all  the 
major  innovations  in  consumer  electronics.  We've  seen  what's  hap- 
pened to  large  scale  semiconductor  production.  Will  biotechnology 
and  superconductivity  be  next?  The  race,  my  colleagues,  is  already 
on  to  develop  superconducting  materials  and  products.  The  Japa- 
nese Ministry  of  International  Trade  and  Industry  [MITI],  coalition 
with  industry  and  academe  and  the  national  laboratories  met  8 
days  after  the  University  of  Houston  researchers  announced  their 
breakthrough  on  superconductivity,  and  they  began  formulating 
strategies  for  applying  this  science  to  new  products  to  beat  the  rest 
of  the  world. 

To  address  this  problem  of  American  manufacturing  industry's 
ability  to  compete  worldwide,  I've  introduced  H.R.  2068.  The  bill  is 
designed  to  focus  the  Federal  Government's  efforts  on  the  issue  of 
industrial  competitiveness  in  a  cost  effective  way  by  better  utilizing 
and  expanding  the  horizons  of  this  Nation's  preeminent  industrial 
national  laboratory,  the  National  Bureau  of  Standards. 

Of  all  the  Government  laboratories,  NBS  has  the  most  experi- 
ence m  pooling  industry  resources  to  solve  problems  and  meet  new 
technological  challenges.  NBS  has  been  a  flagship  laboratory  for 
America  and  leads  in  such  important  fields  as  manufacturing  auto- 
mation, robotics,  and  materials  development. 

The  bill  would  establish  an  Industrial  Competitiveness  Division 
within  the  Department  of  Commerce's  National  Bureau  of  Stand- 
ards and  redesignate  the  National  Bureau  of  Standards  as  the  Na- 

&?SSi™Bureau  of  Standards  and  Industrial  Competitiveness 
[NBSICJ. 

Let  me  just  run  through  a  few  of  the  activities  of  this  new  divi- 
sion. First  of  all,  it  would  act  as  the  Government's  focal  point  for 
industrial  competitiveness  programs.  We  have  seen  orphan  chil- 
dren industrial  competitiveness  activities  in  a  dozen  different  Fed- 
eral agencies.  There  is  no  Federal  focus  on  R&D  in  these  areas 
today. 

It  would  evaluate,  on  a  continuing  basis,  the  long-term  impact  of 
Government-sponsored  research  and  development  investments  on 
industrial  competitiveness.  We  don't  do  that.  We  make  these  mas- 
sive investments,  but  we  don't  consider,  we  don't  evaluate  what 
their  impact  has  been  on  America's  position  in  the  global  economy. 

With  the  assistance  of  other  agencies,  the  NBSIC  would  promote 
the  most  promising  research  and  development  which  can  lie  opti- 
mized for  industrial  applications. 

It  would  encourage  and  participate  in  cooperative  programs,  with 
indusW,  universities,  and  other  Government  laboratories,  which 
are  designed  to  transfer  advanced  technology  to  small  business  and 
industry  engaged  in  production  and  manufacturing. 

It  would  stimulate  the  development  of  proprietory  products  and 
processes  that  will  expand  industrial  competitiveness  in  the  United 
States. 

It  would  provide  ^eed  funds  to  further  the  formation  of  coopera- 
tive programs. 

It  would  support  and  encourage  the  adoption  of  advanced  and 
flexible  manufacturing  concepts  by  American  Industry. 
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It  would  create  a  clearinghouse  of  best  practice  information  and 
techniques  for  continuous,  improvement  of  industrial  quality  *  and 
productivity.  It  would  include  those  successful  quality  improvement 
strategies  and  programs  that  .have  received  special  government  or 
industry  recognition. 

Mr.  Chairman,  our  committee  has  a  bill  lo  create  a  Demingr  prize 
in  order  to  focus  on  quality  improvement  and  continuous  improve- 
ment on  these  innovations  in  management,  and  we  could  use  a  fed- 
eral focus,  an  agency  that  had  this  as  its  own  responsibility  in  addi- 
tion to  having  the  award  and  the  honor. 

It  would  identify  regulatory  and  other  barriers  to  increased  pro- 
ductivity, product  commercialization  and  competitiveness. 

And,  it  would  initiate  work  on  the  concept  of  competitiveness 
impact  statements,  which  could  serve  as  an  additional  tool  to  study 
the  potential  impact  major  actions  of  federal  agencies  have  on 
international  trade  and  the  ability  of  the  U.S.  firms  to  compete  in 
domestic  and  foreign  markets. 

We  already  have  introduced,  and  in  fact  Chairman  Florio  and 
myself,  of  the  Energy  and  Commerce  Committee,  have  introduced 
an  amendment  to  the  trade  bill  this  year  on  competitiveness 
impact  statements.  But,  I  eould  assure  you  that  we  know  very  little 
about  what  a  competitiveness  impact  statement  means,  and  it 
would  be,  I  think,  useful  to  have  the  theory  and  the  concept  stud- 
ied and  analyzed  by  some  function  in  the  Federal  Government. 

To  ensure  a  responsive  and  effective  program,  the  industrial 
competitiveness  effort  at  NBS  would  be  guided  by  an  Industrial 
Competitiveness  Board.  The  advisory  board  would  be  composed  of 
three  Government  representatives  and  seven  members  from  .the 
private  sector  representing  a  cross  section  of  America's  industrial 
base,  including  small  business.  The  idea  here  is  that  the  board  is 
really  a  representative  group  of  private  sector  institutions  and  or- 
ganizations, and  that  they  are  the  dominate  force  in  such  a  board. 
The  board  would  review  and  approve  programs,  budgets,  and  oper- 
ations of  the  Bureau's  Industrial  Competitiveness  Division.  It 
would  be  similar  to  the  authority  and  functions  of  the  National  Sci- 
ence Board  and  how  it.  relates  to  the  National  Science  Foundation. 

It  is  expected  the  effort  will  be-successful  and  will  contribute  to 
improved  U.S.  industrial  competitiveness,  and  proceeds  derived 
from  royalties  and  other  income  generated  by  NBSIC  will  be  placed 
in  a  trust  fund  to  make  the  industrial  competitiveness  operation  as 
self  supporting  as  possible.  Legislation  that  this  committee  has 
been  active  in,  that  nas  allowed  the  national  laboratories  the  abili- 
ty to  achieve  royalties  and  other  income  from  their  innovations 
and  apply  to  this  industrial  competitiveness  activity  as  well.  To 
provide  a  strong  foundation  for  this  program,  funds  are  authorized 
at  $20  million  for  the  first  year,  $30  million  for  the  next  2  fiscal 
years,  and  $50  million  for  .the  following  5  years. 

In  the  past,  R&D  sponsored  .by  the  Department  of  Defense,  Mr. 
Chairman  and  my  colleagues,  has  often  served  as  a  catalyst  for  ad- 
vances in  private  sector  manufacturing  such  as  those. witnessed  in 
semiconductors,  and  computers,  and  aerospace.  But,  as  MTTs 
Charles  Ferguson  notes,  "commercial  markets  for  semiconductors 
outpaced  military  demand,  which  became  financially  less  impor- 
tant and  lagged  behind  commercial  technology".  With  the  explo- 
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sion  of  the  global  economy,  the  explosion  of  global  innovation,  we 
are  seeing  a  lag  of  military  technology  behind  civilian  technology. 

Given  the  pace  of  technological  advances,  this  scenario  has  prob- 
ably been  repeated  in  many  industries  in  addition  to  semiconduc- 
tors. Yet,  because  of  funding  inadequacies,  we  are  still  willing  to 
Jet  DOD  take  the  initiative  concerning  many  commercial  technol- 
%  .  ogies.  This  is  apparent  with  the  Defense  Science  Board's  recent  rec- 
ommendations to  establish  a  semiconductor  manufacturing  insti- 
tute, SEMATECH.  This  member  introduced  the  SEMATECH 
amendment  in  the  Energy  and  Commerce  part  of  the  trade  bill  to 
bring  that  function  into  the  Commerce  Department.  But,  it  seems 
that  often  DOD  is  the  only  organization  that  has  the  money.  By 
not  having  a  focal  point  for  nondefense  industrial  technology,  we 
will  continue  to  see  this  void  filled  by  DOD,  because  they  do  have 
the  funding,  They  do  have  a  legitimate  interest  in  a  strong  manu- 
facturing base.  However,  DOD's  mission  needs  are  clearly  different 
from  those  of  a  commercial  marketplace. 

Further,  high  technology  has  become  interdisciplinary,  with  sci- 
entific advances  applying  to  product  development  in  many  fields 
and  industries.  This  is  another  reason  to  provide  a  focal  point  for 
coordinating  and  promoting  new  technological  developments  with 
potential  industrial  applications.  For  example,  the  Department  of 
Energy  has  primary  authority  over  superconducting  materials  re- 
search, but  we  all  know  that  these  new  breakthroughs  in  supercon- 
ductivity apply  across  the  board,  well  beyond  just  energy.  Does 
DOD  have  the  ability  to  help  industries  formulate  strategies  for  ap- 
plying recent  breakthroughs  in  superconductivity  to  new  products? 

While  our  Federal  R&D  organization  has  worked  effectively  in 
the  past,  it's  evident  that  it's  not  sufficiently  responsive  to  the  pri- 
vate sector's  needs  in  today's  new  global  competitive  economy. 
With  the  advent  of  a  new  global  economy,  it's  necessary  for  us  to 
fine  tune  and  adjust  the  Federal  Government's  role  in  advising  and 
assisting  private  industry,  helping  to  fund  ne:;  innovation,  and  to 
help  it  endure  this  economic  transition. 

I  believe  my  approach  to  better  utilize  the  existing,  and  success- 
ful, entity  of  NBS  in  addressing  our  Nation's  manufacturing  prob- 
lems is  a  modest,  cost  effective  and  responsive  approach.  NBS  has  a 
good  track  record,  but  budget  cuts  and  a  lack  of  Federal  recogni- 
tion, public  recognition  of  the  importance  of  manufacturing  to  the 
American  economy  has  resulted  in  our  virtually  ignoring  perhaps 
the  best  Federal  resource  which  could  contribute  to  improved  in- 
dust  -ial  competitiveness.  Some  of  the  other  bills  introduced— we'll 
be  addressing  those  bills  as  well  in  these  hearings,  to  focus  on  the 
problems  facing  American  industry  create  new  and  large  bureauc- 
racies which  could  conceivably  require  years  to  organize  and  to  re- 
spond effectively  to  America's  needs. 

Mr.  Chairman  and  my  colleagues,  I  believe  my  legislation  could 
provide  an  immediate  and  an  appropriate  response  to  the  new 
global  challenge. 

Thank  you. 

[The  prepared  statement  of  Mr.  Ritter  follows:] 
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HON,  DON  RITTCR  (fWA) 


TESTIMONY  BEFORE  THE  SUBCOMMITTEE  ON  SCIENCE,  RESEARCH  AND  TECHNOLOGY 

ON  H.R.  2068 

THE  NATIONAL  BUREAU  OF  STANDARDS  AND  INDUSTRIAL  COMPETITIVENESS 


Introrfuclfon 

Thock  you,  Mr.  Chairman.    I  cm  ploosod  to  testify  today  before  the 
Subcommittee  on  Science,  Research  and  Technology  regarding  legislation 
recently  Introduced  by  myself  as  well  as  you  (Congressman  Walgron), 
and  Congressmen  Roohlort,  Brown  <CA>,  Gllckman,  and  Morrison  (WA) 
entitled  the  National  Bureau1  of  Standards  and  Industrial 
Competitiveness. 

I  believe  that  manufacturing  Is  still  the  foundation  of  our 
nation's  economy  and  will  cctlnuo  ro  be  critical  to  future  economic 
success  and  stability.    If  this  nation  cannot  significantly  Improve 
Its  eb'llty  to  develop  and  manufacture  Innovative  and  quality 
products,  wo  cannot  but  witness  a  decline  In  the  Amorlcan  standard  of 
llvlnq. 

I«i  the  past,  America's  greatest  strength  was  derived  from  our 
ability  to  take  research   esults  and  proouco  Innovative  technological 
products  for  the  wor!J.   Over  the  last  few  years,  however,  the  rest  of 
the  Industrial  world  has  learned  how  to  cjpltellzo  on  our  government's 
end  private  sector's  R&D  Invbstruont  for  new  product  development  —  In 
many  cases  faster  and  batter  than  us. 

A-norlca's  ability  to  compote  on  an  unlove!  playing  field  has  boon 
the  banner  waved  on  International  trade  Issues,  but  In  too  many 
Industries  wo  are  Just  not  winning  the  race  to  commercialize  our  own 
scientific  Innovations.    The  U.S.  requires  3  to  5  years  to 
commercialize  developments  that  only  take  2  to  3  years  In  Europe,  and 
1  to  2  years  In  Japan.    VCR's  were  Invented  hero,  but  developed  to 
commercial  dominance  In  J^pan,  as  were  Just  about  all  the  major 
Innovations  In  consumer  electronics.    We've  soon  what  has  happened  to 
large  scale  semiconductors.    Will  biotechnology  and  superconductivity 
bo  next?    The  race  Is  already  on  to  develop  superconducting  materials 
and  products.    The  Japanese  MITI  (Ministry  of  International  Trade  and 
Industry)  coalition  met  8  days  aft*'  IBM  announced  Its  breakthrough  on 
superconductivity,  and  began  formu.  ring  strategies  for  applying  this 
sclenco  to  now  produc+s. 
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H.R.  ?OfiB 

To  address  this  problem  of  American  manufacturing  industry's 
ability  to  compete  worldwide,  I  have  Introduced  H.R.  2068.    The  bill 
Is  designed  to  focus  the  federal  governments  efforts  on  the  Issue  of 
Industrial  competitiveness  in  a  cost  effective  way  by  better  utilizing 
and  expanding  the  horizons  of  this  notion's  preeminent  Industrial 
national  laboratory,  the  National  Bureau  of  Standards  (NBS). 

Of  all  the  government  laboratories,  NBS  has  the  most  experience  In 
pooling  industry  resources  to  solve  problems  and  meet  new 
technological  challenges.    NBS  has  been  a  flagship  laboratory  for 
America  and  leads  In  such  Important  fields  as  manufacturing 
automation,  robotics,  and  materials  development. 

The  bill  would  establish  an  Industrial  Competitiveness  Division 
within  the  Department  of  Commerce's  National  Bureau  of  Standards  and 
redesignate  the  Bureau  as  the  National  Bureau  of  Standards  and 
Industrial  Competitiveness  (NBSICK 

Through  this  new  Division,  NBS  would: 

-  act  as  the  Government's  focal  point  for  Industrial 
competitiveness  programs; 

-  evaluate,  on  a  continuing  basis,  the  long-term  Impact  of 
Government-sponsored  research  and  development  Investments  on 
industrial  competitiveness; 

-  with  the  assistance  of  other  agencies,  promote  the  most 
promlsina  research  and  development  which  can  be  optimized  for 
Industrial  applications; 

-  encourage  and  participate  In  cooperative  programs,  with 
Industry,  universities  and  o*her  Government  laboratories,  which  are 
designed  to  transfer  advanced  technology  to  small  business  and 
Industry  engaged  In  production  and  manufacturing; 

-  stimulate  the  development  of  proprietary  products  and  processes 
that  will  expand  industrial  competitiveness  In  Hie  U.S.; 

-  provide  seed  funds  to  further  the  formation  of  cooperative 
programs; 

-  support  and  encourage  the  adoption  of  advanced  and  flexible 
manufacturing  concepts  by  American  industry; 

-  create  a  national  clearinghouse  of  "best  practice"  information 
and  techniques  for  continuous  Improvement  of  industrial  quality  and 
productivity,  Including  those  successful  quality  improvement 
strategies  and  programs  that  have  received  special  government  or 
Industry  recognition; 
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-  Identify  regulatory  and  other  barriers  to  Increased 
productivity,  product  commercialization  and  competitiveness;  and 

-  Initiate  the  concept  of  Competitiveness  Impact  Statements, 
which  could  serve  as  an  additional  tool  to  study  the  potential  Impact 
major  actions  of  federal  agencies  have  on  International  trade  and  the 
ability  of  U.S.  firms  to  compete  In  domestic  and  foreign  markets. 


To  ensure  a  responsive  and  effective  program,  the  Industrial 
Competitiveness  effort  at  NRS  would  be  guided  by  an  Industrial 
Competitiveness  Board.   The  advisory  board  would  be  composed  of  3 
government  representatives  and  7  members  from  the  private  sector 
representing  a  cross-section  of  America's  Industrial  base.  Including 
small  business.    The  Roard  would  review  and  approve  programs,  budgets, 
and  operations  of  the  Bureaus  Industrial  Competitiveness  Division, 
similar  to  the  authority  and  functions  of  the  National  Science  Board 
In  relation  to  the  National  Science  Foundation. 

It  Is  expected  that  this  effort  will  be  successful  and  will 
contribute  to  improved  U.S.  Industrial  competitiveness.    The  proceeds 
derived  from  royalties  and  other  Income  generated  by  N8SIC  will  be 
placed  In  a  trust  fund  to  make  the  Industrial  Competitiveness 
operation  as  self-supporting  as  possible.    To  provide  a  strong 
foundation  for  this  program,  funds  are  authorized  at  %20  million  for 
the  first  year  of  operation,  $30  mil  lion  for  the  next  two  fiscal 
years,  and  S^O  million  for  the  following  five  years,  for  a  total  of 
f.330  million  for  eight  years. 


Legislative  Comparison 

In  the  past,  research  and  development*  sponsored  by  the  Department 
of  Defense  has  often  served  as  a  catalyst  for  advances  In  private 
sector  manufacturing  such  as  those  witnessed  In  semiconductors,  and 
computers,  and  aerospace.    Rut,  as  MIT!s  Charles  Ferguson  notes, 
"commercial  markets  for  semiconductors  outpaced  military  demand,  which 
became  financially  less  Important  and  lagged  behind  commercial 
technology". 

Given  the  pace  of  technological  advances,  this  scenario  has 
probably  been  repeated  In  many  other  Industries.    Yet  becuase  of 
funding  inadequacies,  we  are  still  willing  to  let  DOD  take  the 
initiative  concerning  many  commercial  technologies.    This  is  apparent 
with  the  Defense  Science  Board's  recommendations  to  establish  a 
semiconductor  manufacturing  institute.    By  not  having  a  focal  point 
for  non-defense  industrial  technology,  we  will  continue  to  see  this 
void  filled  by  D00,  which  does  have  a  legitimate  Interest  in  a  strong 
manufacturing  base.    However,  DHCMs  needs  are  clearly  different  than 
those  of  the  commercial  marketplace. 

Further,  high  technology  has  become  interdisciplinary,  with 
scientific  advances  applying  to  product  development  in  many  fields  and 
Industries.    This  Is  another  reason  to  provide  a  focal  point  for 
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coordinating  and  promoting  new  technoloqlcal  develooments  with 
potential  Industrial  applications.    For  example,  thb  Department  of 
Energy  has  primary  authority  over  superconducting  materials  research. 
Does  DOE  have  the  ability  to  help  industries  formulate  strategies  for 
applying  recent  breakthroughs  In  superconductivity  to  new  products? 

While  our  federal  research  and  development  organization  has  worked 
effectively  In  the  Past,  It  Is  evident  that  It  Is  not  sufficiently 
responsive  to  the  private  sector's  needs.    With  the  advent  of  a  new 
global  economy.  It  Is  necessary  for  us  to  fine-tune  and  adjust  the 
federal  government's  role  In  advising  and  assisting  private  Industry 
to  help  It  endure  this  economic  transition. 

I  believe  my  approach  to  better  utilize  the  existing,  and 
successful,  entity  of  the  NRS  In  addressing  our  nation's  manufacturing 
problems  Is  a  modest,  cost  effective  and  responsive  approach.  UBS 
has  a  good  track  record,  but  budget  cuts  and  a  lack  of  federal 
recognition  of  the  Importance  of  manufacturing  to  the  American  economy 
has  resulted  In  our  virtually  Ignoring  perhaps  the  best  federal 
resource  which  could  contribute  to  Improved  Industrial 
competitiveness.    Some  of  the  other  bills  Introduced  to  address  the 
problems  facing  American  Industry  create  new  and  large  bureaucracies 
which  could  conceivably  require  years  to  organize  and  respond 
effectively  to  America's  needs.    I  believe  my  legislation  could 
provide  an  appropriate  and  a  rapid  response  to  the  new  global 
chal lenpe. 
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00th  CONGRESS  ¥Jf 
1st  Session       J-f#  |(9  ^U&O 

To  establish  the  National  Bureau  of  Standards  and  Industrial  Competitiveness, 
and  for  other  purposes. 


IN  THE  HOUSE  OF  REPRESENTATIVES 

Apbil  9,  1987 

Mr.  Rittee  (for  himself,  Mr.  Walgben,  Mr.  Boehlbet,  Mr.  Beown  of  Califor- 
nia, Mr.  Guckhan,  and  Mr.  Morbison  of  Washington)  introduced  the  fol- 
lowing bill;  which  was  referred  jointly  to  the  Committees  on  Science,  Space, 
and  Technology  and  Energy  and  Commerce 


To  establish  the  National  Bureau  of  Standards  and  Industrial 
Competitiveness,  and  for  other  purposes. 

1  Be  it  enacted  by  the  Senate  and  House  of  Representa- 

2  tives  of  the  United  States  of  America  in  Congress  assembled, 

3  SECTION  1.  SHORT  TITLE. 

4  This  Act  may  be  cited  as  the  "National  Bureau  of 

5  Standards  and  Industrial  Competitiveness  Act  of  1981" . 

6  SEC.  2.  FINDINGS. 

7  The  Congress  finds  and  declares  the  following: 

8  (1)  America's  manufacturing  industries  are  con- 

9  fronting  strong  competition  in  both  domestic  and  world 
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1  markets.  Leading  offshore  industrial  countries  as  well 

2  as  emerging  and  developing  nations  are  increasingly 

3  taking  advantage  of  inexpensive  labor,  modern  technol- 

4  ogy,  and  favorable  government  support  to  produce 

5  manufactured  products  which  compete  very  favorably 

6  with  those  of  American  industry. 

7  (2)  While  the  United  States  is  changing  the  face 

8  of  its  industrial  economy,  the  key  to  maintaining  and 

9  ensuring  the  future  health  and  wealth  of  the  American 

10  economy  is  in  a  strong  manufacturing  base. 

11  (3)  Since  its  establishment,  the  National  Bureau 

12  of  Standards  has  had  responsibility  for  assisting  in  the 

13  improvement  of  industrial  technology.  It  has  taken  a 

14  lead  role  in  stimulating  cooperative  work  among  pri- 

15  vate  industrial  organizations  in  efforts  to  surmount 

16  technological  hurdles.  The  National  Bureau  of  Stand- 

17  ards  has  served  as  the  national  and  industry  focal  point 

18  in  developing  automated  manufacturing  technologies, 

19  improved  process  sensors  for  the  steel  and  aluminum 

20  industries,  more  precise  construction  techniques,  textile 

21  flammability  advances,  and  the  basic  measurement 

22  standards  for  the  semiconductor  industry.  The  National 

23  Bureau  of  Standards  has  already  begun  research  and 

24  development  initiatives  in  various  new  technologies,  in- 
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1  eluding  biotechnology  and;  ^processing,  advanced  ce- 

2  ramies  and  polymers,  and  advanced  electronics. 

3  SEC.  3.  PURPOSE. 

4  It  is  the  purpose  of  this  Act,  through  the  National 

5  Bureau  of  Standards  and  Industrial  Competitiveness— 

6  (1)  to  promote  private  sector  initiatives  to  capital- 

7  ize  on  advanced  technology; 

8  (2)  to  identify,  with  the  cooperation  of  all  Federal 

9  agencies,  Government-sponsored  research  and  develop- 

10  ment  efiorts  which  offer  the  potential  of  industrial  ap- 

11  plications  to  strengthen  America's  competitiveness, 

12  (3)  to  select  aid  develop  through  cooperative  ef- 

13  forts  between  industries,  universities,  and  government 

14  laboratories,  the  most  promising  research  and  develop- 

15  ment  products,  which  can  be  optimized  for  commercial 

16  and  industrial  applications;  and 

17  (4)  to  promote  shared  risks,  accelerated  develop- 

18  ment  and  commercialization  time  and  pooling  of  skills 

19  which  will  be  necessary  to  strengthen  America's  manu- 

20  facturing  industries. 

21  SEC.  4.  DEFINITIONS. 

22  As  used  in  this  Act — 

23  d)  the  term  "Bureau"  means  the  National 

24  Bureau  of  Standards  and  Industrial  Competitiveness  as 

25  designated  by  section  5(a); 
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1  (2)  the  term  "Secretary"  means  the  Secretary  of 

2  Commerce; 

3  (3)  the  term  "Director"  means  the  Director  of  the 

4  National  Bureau  of  Standards  and  Industrial  Competi- 

5  tiveness; 

6  (4)  the  term  "Deputy  Director"  means  the 

7  Deputy  Director  for  Industrial  Competitiveness  ap- 

8  pointed  pursuant  to  section  5(b); 

9  (5)  the  term  "Division"  means  the  Industrial 

10  Competitiveness  Division  established  by  such  section; 

11  (6)  the  term  "Board"  means  the  Industrial  Com- 

12  petitiveness  Board  established  by  section  7(a);  and 

13  (7)  the  term  "Fund"  means  the  Industrial  Com- 

14  petitiveness  Fund  established  by  section  11. 

15  SEC.  5.  NATIONAL  BUREAU  OF  STANDARDS  AND  INDUSTRIAL 
10  COMPETITIVENESS. 

17  (a)  Redesignation. — The  National  Bureau  of  Stand- 


18  ards  of  the  Department  of  Commerce  shall,  after  the  date  of 

19  enactment  of  this  Act,  be  known  as  the  National  Bureau  of 

20  Standards  and  Industrial  Competitiveness.  Reference  in  any 

21  other  Federal  law  to  the  National  Bureau  of  Standards  shall 

22  be  deemed  to  refer  to  the  National  Bureau  of  Standards  and 

23  Industrial  Competitiveness. 

24  (b)  Industrial  Competitiveness  Division.— There 

25  shall  be  within  the  Bureau  an  Industrial  Competitiveness  Di- 
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1  vision.  The  Division  shall,  subject  to  the  requirements  of  sec- 

2  tion  7  (relating  to  the  Industrial  Competitiveness  Board),  be 

3  headed  by  a  Deputy  Director  for  Industrial  Competitiveness 

4  who  shall  be  appointed  by  the  President,  by  and  with  the 

5  advice  and  consent  of  the  Senate.  Before  any  person  is  ap- 

6  pointed  as  Deputy  Director,  the  President  shall  afford  the 

7  Board  an  opportunity  to  make  recommendations  with  respect 

8  to  such  appointment. 


9  (c)  Compensation  of  Director  and  Deputy  Di- 

10  bectob. — Subchapter  II  of  chapter  53  of  title  5,  United 

11  States  Code,  is  amended — 

12  (1)  by  adding  at  the  end  of  section  5314  the  fol- 

13  lowing: 

14  "Director,  National  Bureau  of  Standards  and  In- 

15  dustrial  Competitiveness,  Department  of  Commerce.,,; 

16  (2)  by  adding  at  the  end  of  section  5315  the 

17  following: 

18  "Deputy  Director  for  Industrial  Competitiveness, 

19  National  Bureau  of  Standards  and  Industrial  Competi- 

20  tiveness,  Department  of  Commerce.";  and 

21  (3)  by  striking  out  "Director,  National  Bureau  of 

22  Standards,  Department  of  Commerce."  in  section 

23  5316. 
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1  SEC  6.  INDUSTRIAL  COMPETITIVENESS  FUNCTIONS  OF  THE 

2  BUREAU. 

3  The  Director  of  the  Bureau  is  authorized  and  directed, 

4  through  the  Division — 

5  (1)  to  act  as  the  Government's  focal  point  for  in- 

6  dustrial  competitiveness  programs; 

7  (2)  to  evaluate,  on  a  continuing  basis,  the  long- 

8  term  impact  of  Government-sponsored  research  and  de- 

9  velopment  investments  on  industrial  competitiveness; 

10  (3)  with  the  assistance  and  support  of  the  Board 

11  and  appropriate  government  agencies,  to  promote  the 

12  most  promising  research  and  development  which  can 

13  be  optimized  for  industrial  applications; 

14  (4)  to  encourage  and  participate  in  cooperative 

15  programs  which  employ  the  management,  technical  and 

16  financial  resources  of  industry,  universities,  and  Gov- 

17  ernment  laboratories  and  which  are  designed  to  trans- 

18  fer  advanced  technology  to  small  business  and  industry 

19  engaged  in  production  and  manufacturing  and  to  stimu- 

20  late  the  development  of  proprietary  products  and  proc- 

21  esses  that  will  expand  the  industrial  competitiveness  in 

22  the  United  States; 

23  (5)  to  assist  further  the  formation  of  cooperative 

24  programs  by  providing  seed  funds  to  interested  persons; 
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(6)  to  support  and  encourage  adoption  of  advanced 

2 

and  flexible  manufacturing  concepts  by  American 

3 

industry; 

4 

(7)  to  provide  United  States  business  and  gc  /em- 

5 

inent  with  a  national  clearing! -mse  of  "best  practice" 

6 

information  and  techniques  for  continuous  improvement 

7 

of  quality  and  productivity,  including  those  successful 

8 

quality  improvement  strategies  and  progrt^is  (hat  have 

9 

received  special  government  or  industry  recognition; 

10 

(8)  to  identify  regulatory  and  other  barriers  to  in- 

11 

creased  productivity,  product  commercialization  and 

12 

competitiveness; 

13 

(9)  to  initiate  and  coordinate,  with  the  assistance 

14 

and  support  of  the  Board  and  appropriate  government 

15 

agencies,  the  drafting  of  Competitiveness  Impact  State- 

16 

ments  prior  to  any  major  legislative  or  administrative 

17 

action  being  taken  that  may  affect  international  trade 

18 

and  industrial  competitiveness  of  United  States  in- 

19 

dustry. 

20  As  part  of  the  Competitiveness  Impact  Statement  under 

21  paragraph  (9),  the  Bureau  shall,  before  taking  any  major 

22  action  that  may  affect  international  trade  and  competitive- 

23  ness — 


24  (A)  study  the  potential  impact  euch  action  will 

.25        have  on — 
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1  (i)  the  international  trade  of  the  United 

2  States,  and 

3  (ii)  the  ability  of  United-States  firms  engaged 

4  in  the  manufacture,  sale,  distribution  or  providing 

5  of  goods  or  serlces  to  compete  in  foreign  or  do- 

6  mestic  markets, 

7  (B)  prepare  a  detailed  statement  on  such  study, 

8  and 

9  (C)  make  such  statement  available  to  the  public. 

10  In  the  case  of  emergency  action,  the  statement  required 

11  under  subparagraph  (B)  may  be  published  immediately  after 

12  the  actions  affecting  international  competitiveness  is  taken, 

13  SEC.  7.  INDUSTRIAL  COMPETITIVENESS  BOARD. 

14  (a)  Appointment.— There  shall  be  within  the  Bureau 

15  an  Industrial  Competitiveness  Board.  The  Board  shall  exer- 

16  cise  general  supervision  and  policy  control  of  the  Division. 

17  The  Board  shall  consist  of  eight  members',  appointed  by  the 

18  Secretary,  after  consultation  with  appropriate  private  sector 

19  research  and  development  and  technology-based  organiza- 

20  tions  (such  as  industrial  companies,  and  trade  and  product 

21  associations). 

22  (b)  Membee8HIP. — Of  the  persons  appointed  to  the 

23  Board— 

24  (D  three  shall  be  from  the  Federal  Government; 

25  and 

i 
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1  (2)  seven  shall  be  from  the  private  sector  repre- 

2  senting  a  cross-section  of  American's  industrial  base, 

3  including  large  and  small  business. 

4  (c)  Chaibpebson  and  Vice-Chaibpebson. — The 

5  Secretary  shall  designate  one  member  of  the  Board  as  chair- 

6  person  and  one  member  as  vice-chairperson  for  a  term  of 

7  office  not  to  exceed  three  years.  The  vice-chairperson  shall 

8  perform  the  duties  of  the  chairperson  in  the  latter's  absence. 

9  In  case  a  vacancy  occurs  in  the  chairpersonship  or  vice- 

10  chairpersonship,  the  Board  shall  elect  a  member  to  fill  such 

11  vacancy. 

12  (d)  Tbbms.— The  term  of  Office  of  each  member  of  the 

13  Board  shall  be  three  years,  except  that — 

14  (1)  any  member  appointed  to  fill  a  vacancy  occur- 

15  ring  prior  to  the  expiration  of  the  term  for  which  his 

16  predecessor  was  appointed  shall  be  appointed  for  the 

17  remainder  of  such  term;  and 

18  (2)  the  terms  of  office  of  the  three  members  first 

19  taking  office  under  subsection  (bX2)  shall  expire,  as 

20  designated  at  the  time  of  their  appointment,  one  at  the 

21  end  of  one  year,  one  at  the  end  of  two  years,  and  one 

22  at  the  end  of  three  years. 

23  No  member  shall  be  eligible  to  serve  in  excess  of  two  consec- 

24  utive  terms.  The  initial  Board  members  shall  be  appointed 
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1  not  later  than  ninety  days  after  the  date  of  the  enactment  of 

2  this  Act. 

3  (e)  Meetings. — The  Board  shall  meet  at  least  once 

4  every  three  months  at  the  call  of  the  chairperson,  or  upon  the 

5  written  request  of  two  of  the  members.  A  majority  of  the 

6  voting  members  of  the  Board  shall  constitute  a  quorum. 

7  (0  Compensation.— Members  of  the  Board  appointed 

8  from  the  private  sector  under  subsection  (b)(2)  may  receive 

9  compensation  when  engaged  in  the  business  of  the  Bureau  at 

10  a  rate  fixed  by  the  chairperson  but  not  exceeding  the  daily 

11  equivalent  of  the  rate  provided  for  level  GS-18  of  the  Gener- 

12  al  Schedule  undei   ection  5703  of  title  5,  United  States 

13  Code,  and  shall  be  allowed  travel  expenses  as  authorized  by 

14  section  5703  of  title  5,  United  States  Code.  Members  who 

15  receive  such  payment  shall  not  be  considered  employees  of 

16  the  United  States. 

17  (g)  Additional  Authority.— The  Board  shall— 

18  (1)  establish  the  policies  of  the  Bureau  relating  to 

19  functions  under  this  Act,  in  accordance  with  applicable 

20  policies  established  by  the  President  and  the  Congress; 

21  (2)  assist  in  the  drafting  of  the  budget  of  the  Divi- 

22  sion;  and 

23  (3)  approve  or  disapprove  every  grant,  contract, 

24  or  other  funding  arrangement  proposed  under  the  Divi- 

25  sion,  except  that  a  grant,  contract,  or  other  funding  ar- 
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1  rangement  involving  a  commitment  of  less  than 

2  *  *200,000  may  be  made  by  the  Deputy  Director  with- 

3  out  specific  Board  action,  if  the  Board  previously  re- 

4  viewed  and  approved  the  program  of  which  that  com- 

5  mitment  is  a  part. 

6  (h)  Commissions.— The  Board  is  authorized  to  cstab- 

7  lish  such  special  commissions  as  it  may  from  time  to  time 

8  deem  necessary  for  the  purposes  of  this  Act. 

9  (i)  Consultation  in  Budgetary  Decisions.— The 

10  Secretary  shall  provide  assistance  to  the  Board  in  carrying 

11  out  its  functions  as  described  under  subsection  (g). 

12  (j)  Planning  of  Division  Programs.— As  a  basis  for 

13  the  selection  and  conduct  of  the  Division's  programs,  the 

14  Deputy  Director  shall  prepare,  for  the  approval  of  the  Board, 

15  a  short-range  plan  of  activities  and  a  long-range  plan  of  ac- 

16  tivities.  Each  plan  shall  as  fully  as  possible  prioritize  the  full 

17  range  of  research  activities  appropriate  to  the  Bureau.  Such 

18  plans  shall  be  prepared  within  one  year  after  the  initial  selcc- 

19  tion  of  the  Deputy  Director,  and  each  such  plan  shall  be  up- 

20  dated  annually. 

21  SEC.  9.  ANNUAL  REPORTING. 

22  The  Deputy  Director  shall  submit  an  annual  report  to 

23  the  Director,  the  Secretary,  and  to  Congress,  detailing  activi- 

24  ties  of  the  Division,  including  staff  changes,  status,  and  oper- 

25  ational  costs,  together  with  an  accounting  of  program  alloca- 
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1  tions  and  project  activity  including  current  status  of  each 

2  project  in  the  Division. 

3  SEC.  10.  STANDARDS  AND  INDUSTRIAL  COMPETITIVENESS 

4  FUND. 

5  (a)  Establishment  and  Purpose.— There-  is  estab- 

6  lished  in  the  Treasury  of  the  United  States  the  Standards  and 

7  Industrial  Competitiveness  Fund.  The  fund  shall  be  available 

8  to  the  Director,  in  accordance  with  appropriations  Acts  but 

9  without  fiscal  year  limitation,  for  use  as  a  revolving  fund  to 

10  carry  out  the  industrial  competitiveness  activities  of  the 

11  Bureau. 


12  (b)  Deposits  to  the  Fund.— There  shall  be  deposited 

13  in  the  Fund— 

14  (1)  funds  appropriated  pursuant  to  section  11  of 

15  this  Act; 

16  (2)  payments  received  from  any*  source  for  prod- 

17  ucts,  services,  or  property  furnished  in  connection  with 

18  Bureau  activities; 

19  (3)  royalties  earned  by  the  Bureau  from  success- 

20  fully  commercialized  products  funded  in  whole  or  part 

21  by  grants  or  cooperative  agreements  executed  by  the 

22  Bureau;  and 

23  (4)  donations  accepted  by  the  Director  on  behalf 

24  of  the  Bureau,  as  provided  for  in  section  9(a)(7). 
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2   SEC.  II.  AUTHORIZATION  OP  APPROPRIATIONS. 

2  There  is  authorized  to  be  appropriated  to  the  Fund 

3  $20,000,000  for  the  fiscal  year  beginning  after  enactment  of 

4  this  Act,  330,000,000  for  the  next  two  fiscal  years,  and 

5  $5.  .000,000  for  the  next  five  fiscal  years. 

O 
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3.907 


To  further  United  States  technological  leadership  by  providing  for  support  by  the 
Department  of  Commerce  of  cooperative  centers  for  the  transfer  of  research 
in  manufacturing,  and  for  other  purposes. 


IN  THE  SENATE  OF  THE  UNITED  STATES 

April  3  (legislative  day,  Maech  30),  1987 
Mr.  Hollinos  (for  himself  and  Mr.  Rieole)  introduced  the  following  bill,  which 
was  read  twice  and  referred  to  the  Committee  on  Commerce,  Science,  and 
Transportation 


A  BILL 

To  further  United  States  technological  leadership  by  providing 
for  support  by  the  Department  of  Commerce  of  cooperative 
centers  for  the  transfer  of  research  in  manufacturing,  and 
for  other  purposes. 

1  Be  it  enacted  by  the  Senate  and  House  of  Representa- 

2  tives  of  the  United  States  of  America  in  Congress  assembled, 

3  That  this  Act  may  be  cited  as  the  "Technology  Competitive- 

4  ness  Act  of  1987". 

5  TITLE  I— NATIONAL  INSTITUTE  OF 

6  TECHNOLOGY 

7  Sec.  101.  Section  1  of  the  Act  of  March  3,  1901  (15 

8  U.S.C.  271),  is  amended  to  read  as  follows: 


23 


25 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 


2 

"findings  and  pubposes 
"Section  1.  (a)  The  Congress  finds  and  declares  that- 
'll) United  States  economic  growth  and  industrial 
competitiveness  require  continual  improvements  in 
manufacturing  technology,  quality  control,  and  tech- 
niques for  ensuring  product  reliability  and  cost- 
effectiveness; 

"(2)  improvements  in  manufacturing  and  product 
technology  depend  on  fundamental  scientific  and  engi- 
neering research,  in  cooperation  with  industry,  to  de- 
velop (A)  the  precise  and  accurate  measurement  meth- 
ods and  measurement  standards  needed  to  improve 
quality  and  reliability,  and  (B)  new  technological  proc- 
esses by  which  such  improved  methods  may  be  used  in 
practice  to  improve  manufacturing  and  to  assist  indus- 
try to  transfer  important  laboratory  discoveries  into 
commercial  products; 

"(3)  interstate  commerce,  scientific  progress, 
public  safety,  and  product  compatibility  and  standardi- 
zation also  depend  on  the  development  of  precise 
measurement  methods,  standards,  and  related  basic 
technologies; 

"(4)  because  no  one  manufacturer  or  group  of 
manufacturers  is  able  to  provide  these  essential  techni- 
cal services,  the  Federal  Government  should  maintain 
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1  a  national  science  and  technology  laboratory  which  is 

2  able  to  provide  methods,  measurement  standards,  and 

3  associated  technologies  and  which  is  able  to  work  with 

4  United  States  companies  to  use  new  techniques  to  im- 

5  prove  products  and  manufacturing  processes;  and 

6  "(5)  the  Federal  Government's  measurement  and 

7  technology  laboratory  also  can  and  should  serve  as  a 

8  clearinghouse  to  assist  trade  associations,  State  tech- 

9  nology  programs,  labor,  organizations,  and  universities 

10  to  disseminate  information  on  new  basic  technologies, 

11  including  automated  manufacturing  processes,  to  inter- 

12  ested  large  and  small  industrial  companies  which  face 

13  strong  competition  from  foreign  sources. 

14  "(b)  It  is  the  purpose  of  this  Act  to  establish  a  National 

15  Instate  of  Technology  to  serve  as  a  national  laboratory 

16  which  will  provide  the  measurement  and  technological  serv- 

17  ices  essential  for  scientific  and  engineering  progress,  inter- 

18  state  commerce,  improved  product  reliability  and  manufactur- 

19  ing  processes,  and  guaranteeing  that  products  protect  public 

20  safety.". 

21  Sec.  102.  Section  2  of  the  Act  of  March  3,  1901  (15 

22  U.S.C.  272),  is  amended  to  read  as  follows: 

23  "E8TABLI8HMENT,  FUNCTION8,  AND  ACTIVITIES 

24  "Sec.  2.  (a)  There  is  established  within  the  Department 

25  of  Commerce  a  science  and  technology  laboratory  to  be 
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1  known  as  the  National  Institute  of  Technology  (hereinafter 

2  referred  to  as  the  'Institute'.). 

3  "(b)  The  Secretary  of  Commerce  (hereinafter  referred  to 

4  as  the  'Secretary')  is  authorized  to— 

5  "(1)  develop,  maintain,  and  retain  custody  of  the 

6  national  standards  of  measurement,  and  provide  the 

7  means  and  methods  for  making  measurements  consist- 

8  ent  with  those  standards,  including  comparing  stand- 

9  ardfi  used  in  scientific  investigations,  engineering,  in- 

10  dustry,  commerce,  and  educational  institutions  with  the 

11  standards  adopted  or  recognized  by  the  Federal 

12  Government; 

13  "(2)  contribute  to  United  States  industrial  capac- 

14  ity  by  conducting  research  and  cooperating  with  indus- 

15  try  to  develop  the  measurements,  measurement  raeth- 

16  ods,  and  basic  technology  needed  to  improve  quality 

17  control,  to  modernize  manufacturing  processes,  to 

18  ensure  product  reliability,  manufacturability,  functiona- 

19  lity,  and  cost-effectiveness,  and  to  facilitate  the  more 

20  rapid  commercialization  of  products  based  on  new  sci- 

21  entific  discoveries  in  fields   such   as  automation, 

22  advanced    materials,    biotechnology,    and  optical 

23  technologies; 

24  "(3)  determine,  compile,  and  evaluate  physical 

25  constants  and  the  properties  and  performance  of  con- 
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1  ventional  and  advanced  materials  when  they  are  impor- 

2  tant  to  science,  engineering,  education,  commerce,  and 

3  industry  and  are  not  available  with  sufficient  accuracy 

4  elsewhere; 

5  "(4)  develop  a*  fundamental  basis  and  methods  for 

6  testing  materials,  mechanisms,  structures,  equipment, 

7  '      and  systems,  including  those  purchased  for  the  use  of 

8  the  Federal  Government; 

9  "(5)  assure  the  compatibility  of  United  States  na- 

10  tional  standards  with  those  of  other  nations; 

11  "(6)  cooperate  with  other  departments  and  agen- 

12  cies  of  the  Federal  Government,  industry,  and  private 

13  organizations  in  establishing  standard  practices,  incor- 

14  porated  in  codes,  specifications,  and  voluntary  consen- 

15  sus  standards; 

16  "(7)  advise  government  and  industry -on  scientific 

17  and  technical  problems," 

18  "(8)  invent,  develop,  and  (when  appropriate)  pro- 

19  mote  transfer  to  the  private  sector  of  devices  to  serve 

20  special  national  needs;  and 

21  "(9)  assist  interested  trade  associations,  State 

22  technology  agencies,  labor  organizations,  and  universi- 

23  ties  to  disseminate  information  on  new  basic  product 

24  and  process  technologies,  particularly  automated  manu- 
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1  facturing  technologies,  to  interested  medium-sized  and 

2  small  companies  throughout  the  United  States. 

3  "(c)  In  carrying  out  the  functions  specified  in  subsection 

4  (b)  of  this  section,  the  Secretary  may — 

5  "(1)  construct  physical  standards; 

6  "(2)  test,  calibrate,  and  certify  standards  and 

7  standard  measuring  apparatus; 

8  "(3)  study  and  improve  instruments,  measurement 

9  methods,  and  industrial  quality  control  and  quality  as- 

10  surance  techniques; 

11  "(4)  cooperate  with  the  States  in  securing  uni- 

12  formity  in  weights  and  measures  laws  and  methods  of 

13  inspection; 

14  "(5)  prepare,  certify,  and  sell  standard  reference 

15  materials  for  use  in  ensuring  the  accuracy  of  chemical 

16  analyses  and  measurements  of  physical  and  other  prop- 

17  erties  of  materials; 

18  "(6)  accept  research  associates  and  donated  equip- 

19  ment  from  industry  and  also  engage  with  industry  in 

20  research  to  develop  new  basic  and  generic  technologies 

21  for  traditional  and  new  products  and  for  improved  pro- 

22  duction  and  manufacturing; 

23  "(7)  study  and  develop  fundamental  scientific  un- 

24  derstanding  and  improved  measurement  methods  for 

25  chemical  substances  and  compounds,  traditional  and 
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1  advanced  materials,  ionizing  and  nonionizing  radiation, 

2  radio  waves  and  signals,  and  electromagnetic  signals; 

3  "(8)  develop  and  test  standard  interfaces,  commu- 

4  nication  protocols,  and  data  structures  for  computer, 

5  automation,  and  telecommunications  systems; 

6  "(9)  perform  research  to  develop  standards  and 

7  test  methods  to  advance  the  effective  use  of  computers 

8  and  related  systems  and  to  protect  the  information 

9  stored,  processed,  and  transmitted  by  such  syatems; 

10  "(10)  determine  properties  of  building  materials 

11  and  structural  elements,  and  encourage  their  standardi- 

12  zation  and  most  effective  use,  including  investigation  of 

13  fire-resisting  properties  of  building  materials  and  condi- 

14  tions  under  which  they  may  be  most  efficiently  used, 

15  and  the  standardization  of  types  of  appliances  for  fire 

16  prevention; 

17  "(11)  undertake  such  research  in  engineering, 

18  mathematics,  computer  science,  materials  science,  and 

19  the  physical  sciences  as  may  be  necessary  to  carry  out 

20  and  support  the  functions  specified  in  this  section; 

21  "(12)  compile,  evaluate,  publish  and  otherwise 

22  disseminate  general  scientific  and  technical  data  result- 

23  ing  from  the  performance  of  the  functions  specified  in 

24  this  section  or  from  other  sources  when  such  data  are 
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1  important  to  science,  engineering,  or  industry,  or  to  the 

2  general  public,  and  are  not  available  elsewhere; 

3  "(13)  demonstrate  the  resultsof  the  Institute's  ac- 

4  tivities  by  exhibits  or  otherwise  as  may  be  deemed 

5  most  effective,  and  including  the  use  of  scientific  or 

6  technical  personnel  of  the  Institute  for  part-time  or 

7  intermittent  teaching  and  training  activities  at  efluca- 

8  tional  institutions  of  higher  learning  as  part  of  and  inci- 

9  dental  to  their  official  duties;  and 

10  "(14)  undertake  such  other  functions  similar  to 

11  those  specified  in  th;v  subsection  as  the  Secretary  de- 

12  termines  appropriate.". 

13  Sec.  103.  The  first  section  of  the  Act  of  July  16,  1914 

14  (15  U.S.C.  280),  the  first  section  of  the  Act  of  March  4, 1913 

15  (15  U.S.C.  281),  and  the  first  section  of  the  Act  of  May  14, 

16  1930  (15  U.S.C.  282),  are  repealed. 

17  Sec.  104.  The  Act  of  March  3,  1901  (15  U.S.C.  271  et 

18  seq.),  is  amended  by  adding  at  the  end  the  following: 

19  "8TUDIES  BY  THE  NATIONAL  ACADEMIES  OP 

20  ENGINEERING  AND  SCIENCES 

21  "Sbc.  19.  The  Director  shall,  to  the  extent  appropria- 

22  tions  are  available,  periodically  contract  with  the  National 

23  Academy  of  Engineering  and  the  National  Academy  of  Sci- 

24  ences  for  advice  and  studies  to  assist  the  Institute  to  serve 

25  United  States  industry  and  science.  The  advice  and  studies 

26  may  include — 
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1  "(1)  significant  national  needs  and  opportunities  in 

2  manufacturing  and  emerging  technologies;  and 

3  "(2)  potential  activities  of  the  Institute,  in  coop- 

4  eration  with  industry  and  the  States,  to  assist  in  the 

5  transfer  and  dissemination  of  new  technologies  for 

6  manufacturing  and  quality  assurance.". 

7  Sbc.  105.  The  Act  of  March  3,  1901  (15  U.S.C.  271  et 

8  seq.),  is  amended  by  striking  "National  Bureau  of  Stand- 

9  ards",  "Bureau"  and  ''bureau"  wherever  they  appear  and 
10*  inserting  in  lieu  thereof  "Institute". 

11  TITLE  ^COOPERATIVE  CENTERS  FOR  THE 

12  TRANSFER  OF  RESEARCH  IN  MANUFACTURING 

13  Sbc.  201.  The  Act  of  March  3,  1901  (15  U.S.C.  271  et 

14  seq.),,  as  amended  by  this  Act,  is  further  amended  by  adding 

15  at  the  end  the  following: 

16  "Sec.  20.  (a)  The  Secretary,  through  the  Director,  shall 

17  provide  assistance  for  the  creation  and  support  of  regional 

18  Cooperative  Centers  for  the  Transfer  of  Research  in  Manu- 

19  facturing.  Such  Centers  shall  be  affiliated  with  any  universi- 

20  ty,  or  other  nonprofit  institution,  or  group  thereof,  that  ap- 

21  plies  for  and  is  awarded  a  grant  or  enters  into  a  cooperative 

22  agreement  under  this  section.  Individual  awards  shall  be  de- 

23  cided  on  the  basis  of  merit  review,  peer  review,  or  similar 

24  mechanism.  The  objective  of  the  Centers  is  to  enhance  pro- 
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1  ductivity  and  technological  performance  in  United  States 

2  manufacturing  through — 

3  "(1)  the  transfer  of  new  basic  manufacturing  tech- 

4  nology  and  techniques  developed  at  the  Institute  to 

5  Centers  and,  through  them,  to  manufacturing  compa- 

6  nie8  throughout  the  United  States; 

7'  "(2)  the  participation  of  individuals  from  industry, 

8  universities,  State  governments,  and;  when  appropri- 

9  ate,  the  Institute  in  cooperative  research  and  technol- 

10  ogy  transfer  and  research  activities; 

11  "(3)  the  training,  education  and  participation  of 

12  individuals  in  the  use  of  new  manufacturing  and  pro- 

13  duction  technologies; 

14  "(4)  the*  further  development  of  a  generic  research 

15  base  in  manufacturing  technology,  with  special  atten- 

16  tion  to  economically  significant  activities  in  which  indi- 

17  vidual  companies  have  little  incentive  to  perform  them- 

18  selves,  to  state-of-the-art  manufacturing  issues,  and  to 

19  efforts  to  make  new  manufacturing  technology  and 

20  processes  usable  by  small  and  medium-sized  companies. 

21  in  the  United  States; 

22  "(5)  the  dissemination  of  scientific,  engineering, 

23  and  technical  information  about  manufacturing  to  other 

24  researchers  and  to  industrial  firms,  including  small  and 

25  medium-sized  manufacturing  companies; 
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1  "(6)  the  utilization,  when  appropriate,  of  the  ex- 

2  pertise  and  capability  that  exists  in  Federal  laborato- 

3  ries  other  than  the  Institute;  and 

4  "(7)  the  development  of  continuing  financial  sup- 

5  port  feom  other  mission  agencies,  from  State  and  local 

6  governments,  and  from  industry  and  universities 

7  through,  among  other  means,  fees,  licenses,  and 

8  royalties. 

9  "(b)  The  activities  of  the  Centers  shall  include — 

10  "(1)  the  establishment  of  experimental  automated 

11  manufacturing  systems,  based  on  research  by  the  Listi- 

12  tute,  for  the  purpose  of  demons trations,  technology 

13  transfer,  and  research; 

14  "(2)  the  transfer  and  dissemination  of  research 

15  findings  and  Center  expertise  .to  a  wide  range  of  com- 

16  panies  and  enterprises,  including,  whenever  possible, 

17  small  and  medium-sized  manufacturers;  and 

18  "(3)  basic  research  supportive  of  technological  and 

19  industrial  innovation  in  manufacturing  processes,  in- 

20  eluding  the  adaptation  of  robotics,  computer-integrated 

21  manufacturing,  and  systems  integration  to  meet  tlie 

22  generic  needs  of  specific  types  of  manufacturing 

23  industries. 

24  "(c)(1)  3Jhe  Secretary  may  provide  financial  support  to 


25  any  Center  created  under  subsection  (a)  of  this  section  for  a 
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1  period  not  to  exceed  ten  years.  The  Secretary  may  not  pro- 

2  vide  to  a  Center  more  than  50  per  centum  of  the*  capital  and 

3  annual  operating  and  maintenance  funds  required  to  create 

4  and  maintain  such  Center. 

5  "(2)  A  person  may  suhmit.to  the  Secretary  an  applica- 

6  tion  for  financial  support  under  this  subsection.  In  order  to 

7  receive  assistance  under  this  section,  an  applicant  shall  pro- 

8  vide  information  considered  adequate  by  the  Secretary  that 

9  private,  university,  State,  or  other  non-Federal  sources  have 

10  furnished  adequate  assurances  of  contributions  of  funds  equal 

11  to  or  greater  than  50  per  centum  of  the  proposed  Center's 

12  capital  and  annual  operating  and. maintenance  costs.  Each 

13  applicant  shall  also  submit,  as  part  of  such  applicant's  pro- 

14  posal,  a  plan  for  the  allocation  of  the  legal  rights  associated 

15  with  any  invention  which  may  result  from  the  proposed  Cen- 

16  ter's  research  and  technology  transfer  activities. 

17  "(3)  The  Secretary  shall  subject  each  such  application 

18  to  merit  review,  peer  review,  or  other  similar  process.  In 

19  making  a  decision  whether  to  approve  such  application  and 

20  provide  financial  support  under  this  subsection  the  Secretary 

21  shall  consider  (A)  the  merits  of  the  application,  particularly 

22  those  portions  of  the  application  regarding  technology  trans- 

23  fer,  training  and  education,,  and  research  to  adapt  manufac- 

24  turing  technologies  to  the  needs  of  particular  industrial  sec- 

25  tors,  and  (B)  geographical  diversify. 
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1  ^     "(4)  The  provisions  of  chapter  18  of  title  35,  United 

2  Spates  Code,  shall  (to  the  extent  not  inconsistent  with  this 

3  section)  apply  to  the  promotion  of  technology  from  research 

4  by  Centers  under  this  section. 

5  "(d)  There  are  authorized  to  be  appropriated  for  the 

6  purposes^  of  carrying^  jout  this  section  not  -to  exceed 

7  $40,000,000  for  fiscal  year  1988,  not  to  exceed  $40,OQO,000 

8  for  fiscal  year  1989,  and  not  to  exceed  $40,000,000  for  fiscal 

9  year  1990.". 

10  TITLE  m— PRODUCTIVITY  AND  TECHNOLOGY 

11  .  ADMINISTRATION 

12  Sec.  301.  (a)  Section  5(a)  of  the  Stevenson-Wydler 

13  Technology  Innovation  Act  of  1980  (15  U.S.C.  3704(a))  is 

14  amended  to  read  as  follows: 

15  "(a)  In  Genebal.— There  is  established  in  the  Depart- 

16  ment  of  Commerce  a  Productivity  and  Technology  Adminis- 

17  tration,  which  shall  operate  in  accordance  with  the  provi- 

18  sions,  findings,  and  purposes  of  this  Act.  The  Administration 

19  shall  include — 

20  "(1)  the  National  Institute  of  Technology,  whose 

21  Director  shall  report  directly  to  the  Under  Secretary; 

22  "(2)  a  policy  analysis  and  information  office, 

23  which  shall  be  known  as  the  Office  of  Productivity, 

24  Technology,  and  Innovation; 
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1  "(3)  the  National  Technical  Information  Service; 

2  and 

3  "(4)  such  other  agencies,  programs,  and  activities 

4  of  the  Department  of  Commerce  as  the  Secretary 

5  determines  should  be  included  within  the  Adminis- 

6  tration.". 

7  (b)  Section  5(b)  of  the  Stevenson-Wydler  Technology 

8  Innovation  Act  of  1980  (15  U.S.C.  3704(b))  is  amended  to 
9*  read  as  follows: 

10  "(b)  Undee  Seceetaey  and  Assistant  Secee- 

11  taey. — The  President  shall  appoint,  by  and  with  the  advice 

12  and  consent  of  the  Senate — 

13  "(1)  an  Under  Secretaiy  for  Productivity  and 

14  Technology,  who  she^l  be  compensated  at  the  rate  pro- 

15  vided  for  level  IH  of  the  Executive  Schedule  in  section 

16  5314  of  title  5,  United  States  Code;  and 

17  "(2)  an  Assistant  Secretary  for  Productivity, 

18  Technology,  and  Innovation,  who  shall  be  compensated 

19  at  the  rate  provided  for  level  IV  of  the  Executive 

20  Schedule  in  section  5315  of  title  5,  United  States 

21  Code.". 

22  (c)  Section  5(c)  of  the  Stevenson-Wydler  Technology  In- 

23  novation  Act  of  1980  (15  U.S.C.  3704(c))  is  amended  to  read 

24  as  follows: 
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1  "(c)  Duties.— The  Secretary*  through  the  Under  Sec- 

2  retaiy  and  on  a  continuing  basis,  shall — 

3  "(1)  supervise  and  manage  the  Administration  and 

4  its  agencies,  programs,  and  activities;  and 

5 

5  "(2)  consistent  with  the  provisions,  findings,  and 

6  purposes  of  this  Act  and  the  Act  of  March  3,  1901  (15 

7  'U.S.C.  271  et  seq.),  cooperate  with  United  States  in- 

8  dustry  to  formulate  and  cany  out  policies  and  activities 

9  to  assist  industry  to  improve  its  productivity,  technolo- 

10  gy,  and  ability  to  compete  successfully  in  world 

11  markets.". 

12  (d)  Section  5  of  the  Stevenson-Wydler  Technology 

13  Innovation  Act  of  1980  (15  U.S.C.  3704)  is  amended— 

14  (1)  by  redesignating  subsections  (d)  and  (e)  as  sub- 

15  sections  (e)  and  (0,  respectively;  and 

16  (2)  by  inserting  immediately  after  subsection  (c), 

17  as  amended  by  this  Act,  the  following: 

18  "(d)  Fubthbb  Duties.— The  Secretary,  through  the 

19  Under  Secretary  and  Assistant  Secretary  and  on  a  continuing 

20  basis,  shall  conduct  policy  analyses  and  propose  public  and 

21  private  actions  to  improve  United  States  industrial  productiv- 

22  ity,  technology,  and  innovation.  As  part  of  such  responsibil- 

23  ities,  the  Secretary,  through  the  Assistant  Secretary,  shall — 

24  "(1)  determine  the  relationship  between  techno- 

25  logical  developments  and  international  technology 
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1  ■   transfers  and  the  productivity,  employment,  and  per- 

2  forraance  of  United  States  and  foreign  industries; 

3  "(2)  monitor\and  analyze  the  efforts  of  other  na- 

4  tions  to  target  industries  and  markets  within  the 

5  United  States; 

6  "(3)  identify  technological  needs,  problems,  and 

7  opportunities  within  and  across  industrial  sectors 

8  which,  if  addressed,  could  make  a  significant  contribu- 

9  '  tion  to  the  economy  of  the  United  States;  and 

10  "(4)  propose  and  publicize  public  and  private  ac- 

11  tions  which  may  improve  industrial  productivity  and 

12  technologies  in  the  United  States,  including  policies 

13  which  make  the  results  of  Federally-funded  research 

14  and  development  more  useful  to  United  States 

15  -  industry; 

16  "(5)  propose  and  support  studies  and  policy  ex- 

17  periments,  in  cooperation  with  other  Federal  depart- 

18  ments  and  agencies,  to  determine  the  effectiveness  of 

19  measures  with  the  potential  of  advancing  United  States 

20  technological -innovation; 

21  "(6)  provide  that  cooperative  efforts  to  stimulate 

22  industrial  innovation  be  undertaken  between  the  Assist- 

23  ant  Secretary  and  other  officials  in  the  Department  of 

24  Commerce  responsible  for  such  areas  as  trade  and  eco- 

25  nomic  assistance; 
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1  "(7).  encourage  and  assist  the  creation  of  centers 

2  and  other  joint  initiatives  by  State  or  local  govern- 

3  ments,  regional  organizations,  private  businesses,  insti- 

4  tutions  of  higher  education,  nonprofit  organizations,  or 

5  Federal  laboratories  to  encourage  technology  transfer, 

6  to  stimulate  innovation,"  and  to  promote  an  appropriate 

7  climate  for  investment  in  technology-related  industries; 

8  "(p),  propose  and  encourage  cooperative  research 

9  involving  appropriate  Federal  entities,  State  or  local 

10  governments,  regional  organizations,  colleges  or  uni- 

11  versities,  nonprofit  organizations,  or  private  industry  to 

12  promote  the  common  use  of  resourced,,  to  improve 

13  training  programs  and  curricula,  to  stimulate  interest 

14  in  high  technology  careers,  and  to  encourage  the  effec- 

15  tive  dissemination  of  technology  skills  within  the  wider 

16  community; 

17  "(9)  consider  government  measures  with  the  po- 

18  tential  of  advancing  United  States  technological  inno- 

19  vation  an^  exploiting  innovations  of  foreign  origin;  and 

20  "(10)  publish  the  results  of  studies  and  policy 

21  experiments.". 

22  TITLE  IV— ASSISTANCE  OF 

23  COMMERCIALIZATION  AND  MANU^ACTUEING 

24  Sec.  401.  The  Stevenson-Wydler  Technology  Innova- 

25  tion  Act  of  1980  (15  U.S.C.  3701  et  seq.)  is  amended— 
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(1)  by  redesignating  sections  6  through  18  as  sec- 
tions 7  through  19,  respectively;  and 

(2)  by  inserting  after  section  5  the  following: 


4 


II. 


PBOGBAM8  TO  A88I8T  COMMEBCIALIZATION  AND 


5 


MANUFAC  TUBING 


6 


'SEC.    6.    (a)    C  OMMEECIALIZ  ATION    AWABD8  TO 


7  Small  Businesses. — (1)  The  Secretary,  through  the  Under 

8  Secretary,,  shall  establish  a  program  for  the  purpose  of 

9  making  awards  to  United  States  businesses  with  less  than 

10  500  employees  in  order  to  assist  such  businesses  to  commer- 

11  cialize  new  scientific  discoveries  of  great  potential  economic 

12  and  competitive  value.  The  awards  program  shall  have — 

13  "(A)  a  first  phase  for  determining,  to  the  extent 

14  possible,  the  scientific  and  technical  merit  and  feasibili- 

15  ty  of  proposals  submitted  pursuant  to  program  solicita- 

16  tions;  and 

17  "(B)  a  second  phase  to  develop  further  proposals 

18  which  have  shown  particular  technical  meri4  and  feasi- 

19  bility  during  such  first  phase.' 

20  Where  two  or  more  proposals  specified  in  subparagraph  (B) 

21  of  this  paragraph  are  evaluated  as  being  of  approximately 

22  equal  technical  merit  and  feasibility,  special  consideration 

23  shall  be  given  to  those  applicants  who  show  evidence  of  fund- 

24  ing  commitments  from  non-Federal  sources  of  capital. 

25  "(2)  An  award  made  under  the  first  phase  specified  in 

26  paragraph  (1KA)  of  this  subsection  shall  not  exceed 
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1  $100,000.  An  award  made  under  the  second  phase  specified 

2  in  paragraph  (1MB)  of  this  subsection  shall  not  exceed 

3  $1,000,000. 

4  "(b)  COMMEBCIALIZATION  AWABDS  TO  JOINT  Re- 

5  seabch  Ventuees.-^I)  The  Secretary,  through  the  Under 

6  Secretary,  shall  encourage  United  States  companies  to  form 

7  joint  research  and  development  ventures  for  the  purpose  of 

8  rapidly  creating  the  generic  technology  necessary  to  commer- 

9  cialize  new  scientific  discoveries  of  great  economic  and  com- 

10  petitive  potential  value!  In  addition,  the  Secretary  may  pro- 

11  vide  financial  awards  to  assist  in  the  establishment  and  oper- 

12  ation  of  such  joint  ventures. 

13  "(2)  No  award  made  under  paragraph  (1)  of  this  subsec- 

14  tion  shall  be  made  for  more  than  one-third  of  the  total  cost  of 

15  the  joint  venture  ovex  its  lifetime  or  its  first  five  years, 

16  whichever  occurs  first.  No  award  shall  be  mode  for  more. 

17  than  five  years. 

18  "(3)  In  determining  whether  to  make  an  award  to  a 

19  particular  joint  research  and  development  venture,  the  Secre- 

20  tary  shall  consider  whether  the  corporate  members  of  the 

21  joint  venture  have  made  provisions  for  the  participation  of 

*<  * 

22  small  United  States  businesses  in  such  joint  ver  sure.  " 

23  "(4)*  The  Secretary  may,  as  appropriate,  authorize  the 

24  participation  of  the  National  Institute  of  Technology  in  any 
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1  joint  research  and  development  venture  created  under  para- 

2  graph  (1)  of  this  subsection.. 

3  "(5)  As  used  in  this  subsection,  the  term  'joint  research 

4  and  development  venture'  has  the  meaning  given  to  such 

5  term  in  section  2(6)  of  the  National  Cooperative  Research 

6  Act  of.1984  (15  U.S.C.  4301(6)). 

7  "(c)  Small  Business  Technology  Leaseback 

8  Pbogkam. — (1)  There  is  established  in  the  Treasury  of  the 

9  United  States  a  Small  Business  Technology  Leaseback  Fund 

10  (hereafter  in  this  section  referred  to  as  the  'Fund'). 

11  "(2)  Effective  October  1, 1987,  there  is  Futhorized  to  be 

12  appropriated  $50,000,000  for  the  purpose  of  providing  cap- 

13  ital  to  the  Fund. 

14  "(3)  The  Secretary,  through  the  Under  Secretary,  is  au- 

15  thorized  and  directed  to — 

16  "(A)  use  capital  from  the  Fund,  with  the  approval 

17  of  the  Secretary  of  the  Treasury,  to  purchase  advanced 

18  automated  manufacturing  equipment  made  in  the 

19  United  States,  particularly  flexible  manufacturing  sys- 

20  terns,  suitable  for  use  by  small  manufacturing  firms  in 

21  the  United  States; 

22  "(B)  solicit  proposals  from  United  States  manufac- 

23  taring  firms  with  less  than  two  hundred  and  fifty  em- 

24  ployees  which  wish  to  lease  such  manufacturing  equip- 

25  ment;  and 
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1  "(C)  lease  such  equipment  to  those  applicants  who 

2  demonstrate  an  ability  to  use  such  equipment  to  im- 

3  prove  manufacturing  productivity  and  quality  and  who 

4  demonstrate1  a  willingness  to  share 'the  expertise  they 

5  '      develop  through  the  use  of  such  equipment  with  other 

6  small  manufacturing  firms  and  wiih  the  Cooperative 

7  "       Cehters  for  the  Transfer  of  Research  in  Manufacturing 

8  created  under  section  20  of  the  Act  of  March  3*,  1901. 
)       •  "(4)  The  Secretairy  shall  promulgate  regulations  to 

10  carry  out  the  provisions  of  this  subsection,  including  provi- 

11  siohs  regarding  lease  periods  and  financial  and  legal  aspects 

12  ol  such  'leases.99.' 

13  TITLE  V— AUTHORIZATION  OF  APPROPRIATIONS 

14  Sec.  501.  The  Act  of  March  3,  1901  (15  U.S.C.  271  et 

15  seq.),  as  amended  by  this  Act,  is  further  amended  by  adding 

16  at  the  end  the  following: 

17  "Sec.  21.  (a)  There  are  authorized  to  be  appropriated 

18  for  fiscal  year  1988  to  the  Secretary  of  Commerce  to  carry 

19  out  activities  performed  by  the  Institute  (other  than  activities 

20  performed  under  section  20  of  this  Act)  the  sums  set  forth  in 

21  the  following  line  items: 

22  "(1)  Measurement  Research  and  Technology: 
2a    '   $48,202,000. ' 

24  "(2)?  Engineering  Measurements  and  Manufactur- 

25  ing:  $50,615,000. 
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1  "(3)    Materials    Science    and  Engineering: 

2  ?26,846;000. 

3  -  '  "(4)    Computer    Science    and  Technology: 

4  $9,727,000. 

5  1  4    '  *  "(5)  Research  Support  Activities:  $21,110,000. 

6  "(6)  Research  Facilities:  $9,500,000., 

7  'W  Notwithstanding  any  other  provision  of  this  or  any 

8  other  Act — 

9  "(1)  of  the  aJhount  authorized  under  paragraph  (1) 

10  >r  of  subsection  (a)  of  this  section,  $9,000,000  is  author- 

11  ized  only  for  the  purpose  of  research  in  process  and 

12  quality  control  and  $1,500,000  is  authorized  only  for 

13  the  purpose  of  computerized  data  bases; 

14  "(2)  of  the  amount  authorized  under  paragraph  (2) 

15  of  subsection  (a)  of  this  section,  $5,000,000  is  author- 

16  ized  only  for  research  in  automated  manufacturing, 

17  $2,000,000  is  authorized  only  to  adapt  Institute  auto- 

18  mated  manufacturing  technology  U  m<ot  the  needs  of 

19  small    business    and    various    industrial  sector, 

20  S9  "00,000  iff  authorised  only  for  the  Center  for  Build- 

21  \t%  Technology,  $5,800,000  is  authorized  only  for  the 

22  Center  for  Fire  Research,  $3,500,000  is  authorized 

23  only  for  research  .  improve  lightwave  communication 

24  systems  and  related  technologies,  $3,000,000  is  au- 

25  thorized  only  for  the  purpose  of  research  to  improve 
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1  bioprocess.  engineering,  $1,000,000  is  authorized  only 

2  for  new  microwave  measurements,  and  $3,000,000  is 

3  authorized  only  for  new  research  on  semiconductor  ma- 

4  terials,  devices,  and  manufacturing  processes; 

5  "(3)  of  the  amount  authorized  under  paragraph  (3) 

6  of  subsection  (a)  of  this  section,  $3,500,000  is  author- 

7  ized  only  for  the,  purpose  of  research  to  improve  high- 

8  performance  composites; 

9  "(4)  of  the  amount  authorized  under  paragraph  (4) 

10  of  subsection  (a)  of  this  section,  $1,500,000  is  author- 

11  ized  only  for  the  purpose  of  research  in  advanced  infor- 

12  mation  systems; 

13  "(5)  of  the  amount  authorized  under  paragraph  (5) 

14  of  subsection  (a)  of  this  section,  $9,213,000  is  author- 

15  ized  only  for  technical  competence  fund  projects  in  new 

16  areas  of  high  technical  importance,  and  $2,610,000  is 

17  authorized  only  for  the  Postdoctoral  Research  Associ- 

18  ates  Program  and  related  new  personnel;  and 

19  "(6)  of  the  amount  authorized  under  paragraph  (6) 

20  of  subsection  (a)  of  this  section,  $6,500,000  is  author- 

21  ized  only  for  the  cold  neutron  research  facility,  and 

22  $3,000,000  is  authorized  only  for  semiconductor  re- 

23  search  facilities. 

24  "(c)  Appropriations  made  under  the  authority  provided 

25  in. this  section  shall  remain -available  for  obligations,  for>ex^ 
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1  penditure,  or  for  obligations  and  expenditure  for  periods  spec 

2  ified  in  the  Acts  making  such  appropriations.". 

3  Sec.  502.  Section  18  (a)  and  (b)  of  the  Stevenson- 

4  Wydler  Technology  Innovation  Act  of  1980;  as  so  redesig- 

5  nated  by  section  401  of  this  Act,  is  amended  to  read  as 

6  follows: 

7  "(a)(1)  There  is  authorized  to  be  appropriated  to  the 

8  Secretary  for  the  purposes  of  carrying  out  sections  5,  11(g), 

9  and  16  of  this  Act  not  to  exceed  $8,000,000  for  the  fiscal 

10  year  ending  September  SO,  1988. 

11  "(2)  Of  the  amount  authorized  under  paragraph  (1)  of 

12  this  subsection,  $1,000,000  is  authorized  only  for  the  Office 

13  of  the  Under  Secretary  for  Productivity  and  Technology; 
1±  $4,000,000  is  authorized  only  for  the  Office  of  Productivity, 

15  Technology,  and  Innovation;  and  $3,000,000  is  authorized 

16  only  for  the  purpose  of  carrying  out  the  requirements  of  the 

17  Japanese  1  .'hnical  Literature  Program  established  under 

18  section  5(e)  of  this  Act. 

19  "(b)  In  addition  to  the  authorizations  of  appropriations 

20  made  under  subsection  (a)  of  this  section  and  section  6(c)(2) 

21  of  this  Act,  there  is  authorized  Co  be  appropriated  to  the  Sec- 

22  retary  for  the  purposes  of  carrying  out  section  6  (a)  and  (b)  of 

23  this  Act  not  to  exceed  $40,000,000  for  the  fiscal  year  ending 

24  September  30, 1987.". 
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1  TITLE  VI— MISCELLANEOUS  AND  CONFORMING 

2  AMENDMENTS 

3  Sec.  601.  (a)  Section  4  of  the  Stcvcnson-Wydlcr  Tech- 

4  nology  Innovation  Act  of  1980  (15  U.S.C.  3703)  is  amended 

5  by  adding  at  the  end  the  following: 

6  "(13)  'Administration'  means  the  Productivity  and 

7  Technology  Administration  established  in  section  5(a) 

8  of  this  Act. 

9  "(14)  'Under  Secretary'  means  the  Under  Sccre- 

10  tary  for  Productivity  and  Technology  appointed  under 

11  section  5(b)  of  this  Act.". 

12  (b)  Section  8(b)  of  the  Stcveiison-Wydlcr  Technology 

13  Innovation  Act  of  1980,  as  so  redesignated  by  section  401  of 

14  this  Act,  is  amended  .by  striking  "Director"  and  inserting  in 

15  lieu  thereof  "Assistant  Secretary". 

16  (c)(1)  Section  5314  of  title  5,  United  States  Code,  is 

17  amended  by  adding  at  the  end  the  following:  "Under  Sccrc- 

18  tary  for  Productivity  and  Technology,  Department  of 

19  Commerce.". 

20  (2)  Section  5315  of  title  5,  United  States  Code,  is 

21  amended  by  adding  at  the  end  the  following:  "Assistant  Sec- 

22  retary  for  Productivity,  Technology,  and  Innovation,  Depart- 

23  ment  of  Commerce.". 
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•Mr.  Skagos  [presiding].  Thank.you,  Mr.  Ritter. 
Im  domg.substitute  duty  as  Chair  for  a  little  while,  while  the 
chairman  goes  to  the  Appropriations  Committee." 

"°w„  m  K°U  W  l*11  St™**  Hollings'  bill  to 

create  a  National  Institute  of  Technology  from  NBS  and  OPTI? 

tr^w eU'  1  would  say  that  my  bill  is  a  much  more  fo- 
cused effort.  It  s  a  more  modest  effort.  It  seeks  to  bite  off  a  new 
Federal  role  in i  involvement  in  innovation  and  industrial  competi- 
bmateN^IC81^  modestly,  by  simply  expanding  NBS  to  encom- 

w^r  ^umS^u1?^,  there  fa  a Lwhole  host  of  other  elements  in  the 
"oUings  bill  that  takes  a  much  more  expensive,  much  more  ambi- 
tious .approach,,  and  that  may  well  be  an  approach  we  would  wish 
S«C25M  bUt  I ^P^t.^would  be  much  more  difficult  to  get  off 
the  ground^much  more  difficult  to  fund  and  much  more  long  range 
in  its  potential- start  up.  6  5 

.  Mr.  Skagos.  Given  that. some  of  the  witnesses  that  we're  expect- 
ing to'hear  from.in  thenextjpanel  are  advocating  a  general  expan- 
sion of  funding  leveb  for  NBS  without  respect  to  the "kind  of  rl 
l^S  i  g  •  wdefimtioathatyou're  advocating  in  your  bill,  do 
SSr  &rUf-n  8UPP°rt  that  regardless  of  what  may  happen  with 
youraegislation,»  or  howdo  you.  rationalize  those  two? 

wh»fr<w^^"^-?WM'  -rm.?ter^  in  the  substance  of 
™  ™e  do  here  and  what  we  provide  to'  NBS,  but  I  must  say  that 
fflffl  that  .I've  been  involved  with  this  cohimittJ,  I've 
*  iSHr  a?  t°!£ .^PPOrt  m.spite  of  some  very  substantive  contri- 
3-  And,  I.thmk  part  of  what  we're  dealing  with  here  is  ex- 
P  n.}n?/  kind  of  policy  .aspect  of  NBS  which  will  be  able  to  focus 
?i?J  -ii pe*?  and  the  exigencies  of  global  competitiveness  in  a  way 
that  .will  make  the  requests  for  NBS  funding  more  palatable,  more 
acceptable,  more  understandable  by  people  who  don't  know  what 
JNxw  is  or  where  it  is. 

Mt.-Skagos,  'J^ank  you  very  much. 

The  gentleman  from  New  York,  Mr.  Boehlert? 

,°FH™-  The  good  news  is  that  we've  made  believers  out  of 
f^o  Kmc i-  °.'  m>d  I-agree  ^'h  my  colleague  from  Pennsylva- 
aI^jStSJ8  extrem!lv  important  and  finally  we're  getting  the 
funding  recommended  level  moving  in  the  opposite  direction,  with 
a  14  percent,  increase  this  year.  That's  long  overdue, 
fnr^nr?'  a  u6  to  commend  my  colleague  from  Pennsylvania 
^  yoU re  Providing,  not  only  within  our 
party,  but  within  the  Congress,  on  the  issue  of  competitiveness  and 
SSSSf  14  Pi  v?7  age^ssive  form.  Obviously,  I'm  enamored  with 
nffin Ef?  °f  lepsra.tlon  because  when  you  told  me  about  it  and  ex- 
fS  its  implications  to  me,  I  cosponsored  it.  So,  I  want  to  com- 
mend you  for  your  leadership  and  encourage  you  to  keep  up  the 

hh^fJi^  I  th^k  my  colleague  from  New  York,  and  thank 
?'mf  -ur  leadership  on  so  many  of  these  issues.  We  have  a  real 
^S"f-10n  to  ^e  here.  Everybody  is  talking  about  industrial 
competitiveness.  It's  the  new  buzz  word  in  town.  It's  the  new  buzz 
word  across  the  country.  But,  I  guess  my  question  to  my  colleagues 
is,  what  can  we  dp  about  it  here  in  a  way  that  takes  a  bit  of  a  jump 
from  the  conventional  growth  curves,  a  bit  of  a  departure  from  the 
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2  percent  and  the  4  percent  and  the  6  percent  growth.  How  can  we 
use  existing  resouices  to  make  the  leap,  and  yet,  not  so  overburden 
the  system,  or  put  such  tremendous  demand-  on  the  system,  with 
more^blue^ky  desires  that  we  turn  the  systen.  off  and  we  don't  get 
anywhere;  So,  I -believe  what  we,  have  here  is  a  modest  approach  to 
the  problem,  and  something  we  can  do,  and  we  can  do  immediately. 

Mr.  Skaggs.  The.gentlemanirom  Louisiana,  Mr.  Hayes?' 

Ml  Hayes.  Ithad  not  read  the  legislation  until  this  morning,  and 
I  would  like  to; ait  this  time  tell  you  that  I'd  be  most  happy  to  join 
in  and  certainly  intend' to  support  it. 

Mr.  Hitter.  I'm  sorry?  We  didn't  get  you^  on  as  an  original  co- 
sponsor  if  that's  the  case. . 

Mr,  Haves.  Most  importantly,  there's  an  observation  that  you 
make  within  your  statement  that's  worth  repeating  for  emphasis 
and  perhaps  «  worth  stating  a  little  differently.  In  speaking  of  the 
Department  of  Defense  as  a  catalyst  for  advances,  I'think  it's  of 
great  importance  in  pursuing  this  legislation  that  this  is  offered  as 
a  perspective,;So  often  we  line  up  with  defense  on  one  side  with  the 
civilian  effort,  especially  in  space' on  another.  And,  the  point  that 
you're  making  so  eloquently  is  that?  this  bill  aims  not  towards  a 
clash,  but  offering  a  different  perspective  in  saying  that  you  don't 
have  to  oppose  defense  and*  oppose  defense  spending  when  you 
point;out.  that  the^nugor  emphasis  within  DOD  is  not  the  same  as 
that  which  could  be  offered  by  a  different  agency. 

Mr.  Rrnm  Exactly.  ■  " 

Mr.  Hayes.  And  you're  not  meeting  heads  on.  What  you  re  % 
,saying  is,  there's  a  gap  that  we  have  left  and'that  it  has  to  be  filled 
and  this  is  a  modest  and  excellent  beginning  in  filling  that  gap  and 
offering  a  perspective  for  the  utilization  of  research.  And,  I  think 
that  that's  important  to  note,  that  as  this  bill  progresses,  we  re  not 
asking  anyone  to  oppose  anything,  but  simply  to  expand  and  uri^ 
derstand  that  there  are  vantage  points  from  which  to  judge  scien: 
tific  breakthroughs,  without  making  defense  the  sole  area  of  con- 
centration and  realizing  the  impact  on  the  private  sector. 

Mr.  Hitter.  I  think  that  is  very  true.  I  think  we  have  witnessed  a 
change  in  the  sources  of  innovation  as  the  globe,  as  the  world  has 
created  new  sources  of  innovation,  and  as  technology  has  acceler- 
ated. It  used  to  be,  I  mean  let's  face  it,  the  first  computer  came  out 
of  a  University  of  Pennsylvania  research  facility  that  was  spon- 
sored by  DOD.  But,  computers  are  so  ubiquitous  in  the  world  econ- 
omy, and  there's  so  much  research  and  so  much  development,  and 
so  much  innovation,  going  on,  that  it  would  be  unrealistic  to  think 
that  DOD  would  be,  at  this  point,  the  prime  source  of  innovation  in 
new-generation  computers. 

I  want  to  add  one  thing  as  I  close.  People  talk  about  employment 
in  services  versus  employment  in  manufacturing.  I  would  like,  and 
I  don't  have  it  here  with  me,  but  I  want  to  insert  it  in  the  record  if 
that's  possible,  Mr.  Chairman,  I  ask  unanimous  consent  to  insert  it 
at  this  point  in  the  record. 
Mr.  Skaggs.  Without  objection. 

Mr.  Hitter.  An  article  that  appeared  in  MIT's  alumni  magazine, 
Technology  Review,  and  it  was  by  Steven  Cohen  and  Stanley  Zeis- 
man,  two  researchers  at  the  University  of  California,  Berkeley. 
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They  talked  about  manufacturing  and  it's  impact  on  services,  and 
they  made  a  compelling  case,  whereby  some  twice  as  many  jobs 
that  exist  directly  in  manufacturing,  in  this  country,  exist  in  those 
connect*!  with  manufacturing.  And,  they  defined  those 
services  as.proyiding  the  .most  high  level,  most  sophisticated,  most 
tiignty  remunerative,  best  paying  in  other  words,  jobs  iii  the  service 
mdustnes;  accountmgLmanagement'  planning,  management,  jobs  of 

SJS^1^,6?^^  C0lisultin&  ticker  jobs,  shipping 
products,  and  a  whole  host  of  computer  services  and  telecommand 
cabons  services  and  information  services  and  financial  services 
W&.  ^unect  up  with  the  manufacturing  economy.  So,  they  were 

ffiSKSr™'  ?  ^eV6'  50  miUion  or  80  ad^ional  jobs  to  thoS 
conside?^  mvolved  m  manufacturing.  That's  something  for  us  to 

Thank  you,  Mr.  Chairman. 

[The  Technology  Review  article  to  be  supplied  follows:] 
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The  Myth  of  a  Post-Industrial  Economy 

BY  STEPHEN  S.  COHEN  AND  JOHN  2YSMAN 


Manufacturing  matters  mightily  to  the 
wealth  and  power  of  the  United  State*  and 
to  our  ability  to  sustain  the  open  society 
we  have  come  to  take  for  granted.  But  mis  conten- 
tion ts  a  distinctly  minority  view  in  die  United  States 
today.  In  pan  this  is  due  to  the  power  of  a  central 
tenet  of 'American  economic  thought:  government 
policy  should  be  indifferent  to  what  makes  up  the 
gross  national  product. 

This  conventional  view  is  supported  by  numerous 
authors  i.  9  noks,  journal  articles,  op-cd  pieces,  and 
expert  ter  :y.  Ihcy  point  to  the  relentless  decline 
in  manuT  ,;g  employment — from  50  percent  of 
all  jobs  in  >50  to  20  percent  now — and  the  increase 
in  service  .obs,  which  now  constitute  about  70  per- 
cent of  all  employment.  These  figures  underwrite  the 


mainstream  view  that  economic  development  is  a 
never-ending  shift  from  activities^  the  past  up  into 
newer,  more  profitable  activities.  The  United  States 
shifted  from  farming  to  industry.  Now  we  are  shift- 
ing from  industry  to  services  and  high  technology. 

The  lesson  for  government  is  dear:  keep  hands 
off.  For  example,  in  his  latestUcport  to  the  Congress 
on  Trade  Agreements,  President  Reagan  sets  out  the 
following  framework  for  understanding  a  troubling 
trade  imbalance.  "The  move  from  an  industrial  so- 
ciety toward  a  'postindustnar  service  economy  has 
been  one  of  the  greatest  changes  to  affect  the  de- 
veloped world  since  the  lndustnal  Revolution.  The 
progression  of  an  economy  such  as  America's  from 
agriculture  to  manufacturing  to  services  is  a  natural 
change." 
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The  United  States 
cannot  afford  to  'abandon  its 
ba&  manufacturing 
industries.  RefyingonasJuftto 
,  services  flfldgjk  technology  is 
irresponsible  analysis  and 
perverse  policy,  *  *•« 
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urtff  on  bow  West  Germany 
bis  reutned  mature  mtnufM* 
turns  industries.  *nd  bow  the 
Untied  States  might  tdapt  Cer- 
man  stratepfi  for  doing  the 
same. 


The  New  York  Stock  Exchange,  in  a  recent  report 
on  trade,  industrial  change,  and  jobs,  put  it  more 
pointedly:  "A  strong  manufacturing  sector  is  not  a 
requisite  for  a  prosperous  economy." 

Or,  in  the  words  of  a  Forbes  editorial,  "Instead 
of  ringing  in  the  decline  of  our  economic  power;  a 
service-driven  economy  signals  the.  most  advanced 
stage  of  economic  development. . . .  Instead  of  fol- 
lowing die  Pied  Piper  of  ,reindustrialization,,  the  U*S. 
should  be  concentrating  its  efforts  on  strengthening 
its  services." 

In  this  view,  America's  loss  of  market  share  and 
employment  in  industries  sucfi  as  textiles,  steel,  ap- 
parel, autos,  consumer  electronics,  machine  tools,  - 
random-access  memories,  computer  peripherals,  and 
circuit  boards  is  neither  surprising  nor  bad*  It  is  not 
a  sign  of  failure  but  part  of  the  price  of  success-.  The 
United  States  should  be  shedding  sunset  industries 
and  moving  on  to  services  and  high  tech,  the  sunrise 
sectors.  Such  a  change  is  part  of  an  ever-cvolvmg 
international  division  of  labor  from  which  everyone 
benefits. 

This  view  is  soothing  in  its  message,  calm  in  tone, 
confident  in  style,  arid  readily  buttressed  by  tradi- 
tional economic  theory.  We  believe  it  is  also  quite 
possibly  wrong.  At  the  heart  of  our  argument  is  a 
r.onon  we  call  "direct  linkage:"  many  service  jobs 
are  tightly  oed  to  manufacturing.  Lose  manufactur- 
ing and  you  will  lose— not  develop— those  high- 
wage  services.  Nor  is  the  relanonship  between  high 
tech  and  manufacturing,  like  that  between  services 
and  manufacturing,  a  simple  case  of  evolutionary 
succession.  High  tech  is  intimately  tied  to  manufac- 
turing, not  a  free-floanng  laboratory  aenvity. 

Our  argument  takes  issue— fundamentally— with 
the  widely  articulated  view  that  a  service-based, 
"post-industrial'*  economy  is  the  natural  successor 
to  an  industry-based  economy,  the  next  step  up  a 
short  but  steep  staircase  consisting  of  "stages  of  de- 
velopment." Because  the  tradmonal  view  justifies 
economic  policies  that  nsk  the  wealth  and  power  of 
the  United  States,  it  is,  for  all  its  conventionality,  a 
terribly  radical  guide  for  policy.  If  the  United  States 
wants  to  stay  on  top— or  even  high  up— we  can't 
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just  shift  out  of  manufacturing  and  into  services. 

Nor  can  wc  establish  a  long-term  preserve  around 
traditional  blue-collar  jobs  and  outmoded  plants.  If 
the  United  States  is  to  remain  a  wealthy  and  powerful 
economy,  American  manufacturing  must  automate,* 
not  emigrate.  Moreover,  it  must  automate  in  ways 
that  build  flexibility  through  the  imaginative  use  of 
skilled  labor.  In  a  world  in  which  technology  mi- 
grates rapidly  and  financial  services  Are  global,  the 
skills  of  our  workforce  and  the  talents  of  our  man- 
agers together  will  be  our  central  resource. 

Linkages  and  Wealth 

Most  celebrations  of  the  shift  from  industry;  to  ser- 
vices construct  a  parallel  to  the  shift  from  agriculture 
to  industry.  According  to  that  argument,  the  shift 
from  low-productivity,  low-paid  farm  labor  to 
higher-productivity,  hence  higher-paid  employment 
in  industry  is  precisely  what  economic  development 
is  about.  The  same  developmental  movement,  the 
same  "creative  destruction,"  is  now  being  repeated 
in  the  shift  out  of  industry  and  into  services  and  high 
tech. 

This  view  of  economic  history,  although  familiar 
and  reassuring,  is  misleading.  It  confuses  two  sep- 
arate transitions:  a  shift  out  of  agricultural  produc- 
tion and  a  shift  of  labor  out  of  agriculture. 

The  first  shift  never  occurted.  U.S.  agricultural 
production  did  not  go  offshore  or  shrivel  up.  To  the 
embarrassment  of  those  who  view  the  cultivanon  of 
large  quantities  of  soybeans,  tomatoes,  and  corn  as 
inr^mpanble  with  a  high-tech  future,  agriculture  has 
sustained  the  highest  long-term  productivity  of  any 
sector  of  the  economy.  We  automated  agriculture; 
we  did  not  send  it  offshore  or  shift  out  of  it.  As  a 
result  we  developed  massive  quantities  of  high-value- 
added,  high-paid  jobs  in  related  industries  and  ser- 
vices such  as  agricultural  machinery  and  chemicals. 
These  industries  and  services  owe  their  development, 
scale,  and  survival  to  a  broad  and  strong  American 
agricultural  sector. 

Even  the  employment  shift  from  agriculture  merits 
a  second  look.  The  generally  accepted  figure  for  U.S. 
agricultural  employment  is  about  3  million,  or  3 
percent  of  the  workforce.  But  this  figure  arbitrarily 
excludes  many  categories  of  employment.  Are  crop 
dusters  and  large-arimal  veterinarians  employed  in 
agriculture?  The  3  million  figure  is  blind  to  such 
important  economic  realities.  If  we  ask  what  would 
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have  happened  to  employment  (and  wealth)  if  the 
United  States'  had  shifted  out  of  agriculture  instead 
of  moving  labor  off  the  farm,  we  encounter  the  r  > 
tion  of  linkage:  the  relationship  of  agricultural  pro- 
ducrion  to  employment  in  tractor  repair,  ketchup 
making,  and  grape  crushing.  - 

'..The  more1 'advanced. V  production  process,  the 
longer  andmorc  complicated  the  linkages.  Primitive 
farmers  scratch  the  ground  with  sticks.  They  need 
very  little  frnm  outside.  Their  productivity  is  also 
very  low.  Modern  farmers1  head  a"  long,  elaborate 
chain  of  specialists,  most  of  whom  don't  often  set 
foot,  on  the  farm,  yet  all  of  whom  art  vital  to  its 
successful  operation  and  directly  depend  on  it. 

Such  linkage  is  nora  new  notion.  But  conventional 
economics  does  not'Iike  linkages  to  be  used  as  cvi> 
dence  of  seme  special  economic  importance  for  par*  * 
riciJar  sectors.*  Unkagehas  no  place  in  a  discussion 
of  a  subject  like  why  manufacturing  matters,  critics « 
say.  Their  objection  is  not  that  linkages  are  dubious 
or  rare,  or  impossible  to  demonstrate.  Rather,  it  is 
*«  jhey  ubiquitous.  In  economics,  everything 
is  linked  to  everything  else. 


Perhaps 

60  million  U.S.  jobs, 
most  of  which  are 
counted  as  service 
employment,  depend 
directly  upon 
manufacturing. 
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.The  linkages  admitted  in  traditional  economics  arc 
all  of  the  same  special  kind:  they  are  loose  couplings. 
Each  is  a  simple  market  relationship  between  a  buyer 
and  a  seller,  and  each  involves  a  traded  good.  The* 
United  States  can,  in  principle  at  least,  make  cars  or 
textiles  with  imported  machines.  We  do  it  every  day, 
though  at  a  steadily  shrinking  volume.  These  are  the 
loosest  linkages  imaginable.  * 

There  are;  however,  tighter  linkages,  such  as  those 
between  agricultural  production  and  the  food -pro- 
cessing industry,  which  employs  about  1,7  million 
Americans,  Here  the  linkages  are  tight  and  concrete. 
Move  the  tomato  farm  offshore  and  you  close  the 
ketchup  plant  or  move  it  offshore  atso.  It  is  tech- 
nically possible  but  economically  difficult  to  mill 
sugar  cane  in  a  country  far  from  the  sugar  fields,  or 
to,  process  tomatoes  far  from  the  tomato  patch,  or 
to  dry  grapes  into  raisins  far  from  tne  vineyard.  An 
economy  like  ours  is  based  on  an  enormous  number 
of  such  tight  bonds.  Jt  is  not  simply  a  system  of  loose 
linkages  like  those  that  dominate  the  models  from 
which  conventional  economics  produces  its  conven- 
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rional  prescriptions. 

It  is  extremely  implausible  that  the  United  Statd 
would  sustain  a  major  agricultural-chemicals  indus- 
try if  it  were  not  tne  world's  largest  and  most  ad- 
vanced market  for  those  products.  It  is  not  likely 
that  we  would  have  developed  the  world's  largest 
agn cultural* machinery  industry  in  the  absence  of  the 
world's  largest  agricultural' sector.  Were  the  wheat 
fields  to  vanish  from  the  United  States,  the  machinery 
makers  would  shrink  and  so  would  their  suppliers 
of  parrs,  computers,  trucking,  and  janitorial  services. 

The  Department  of  Agriculture  provides  estimates 
of  agriculture-dependent  employment,  but  they  out- 
rageously overstate  the  case  by  tracing  the  food  and 
fiber  chain  up  through  textile  mills  and  food  stores. 
Their  1982  estimate  was  28.4  million  jobs  dependent 
on  agriculture.  Using  rather  conservative  assump- 
tions, we  found  that  3  to  6  million  jobs — in  addition 
to  the  3  million  traditionally  classified  as  agricul- 
tural—car  be  considered  part  of  this  sector. 

Manufacturing  Linkages 

If  we  turn  from  agriculture  to  indusiry— where  direct 
employment  is  21  million  jobs— we  find  that  even  a 
remotely  similar  "linkage  rate"  would  radically  alter 
the  place  of  manufacturing  in  the  U.S.  economy.  The 
employment  of  another  40,  50,  or  even  60  million 
Americans,  half  to  three-quarters  of  whom  are 
counted  as  service  workers,  depends  directly  upon 
manufacturing  production.  If  manufacturing  goes, 
those  service  jobs  will  go  with  it. 
If  we  lose  control  and  mastery  of  manufacturing 

E*  reduction,  the  problem  is  not  simply  that  we  will 
e  unable  to  replace  the  jobs  lost  with  service  jobs, 
or  simply  that  those  service  jobs  will  pay  less,  or  that 
the  scale  and  speed  of  adjustment  will  shock  the 
society— and  polity— in  potentially  dangerous  ways. 
It  is  that,  the  higlvpaying  service  jobs  that  are  directly 
linked  to  manufacturing  will,  after  a  few  short 
rounds  of  industrial  innovation,  whither  away,  only 
to  sprout  up  offshore. 

;  Many, service  jobs  that  follow  manufacturing, 
.fuch  as  wholesaling,  retailing,  and  advertising, 
would  not  be  directly  affected  if  manufacturing  were 
ceded  to  offshore  producers.  The  same  sales  effort 
is  involved  in  selling  a  Toyota  as  in  selling  a  Buick. 

The  services  that  are  directly  linked  to  manufac- 
turing are  concentrated  in  that  relatively  narrow 
band  of  services  that  precedes  tit-  Examples  of  such 
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Th\u.S.isnot 
drifting  from  . 
industry  to  services 
but  from  one 
kind  of 

industrial  economy 
to  another. 


activities  include  design  and  engineering  services; 
payroll,  inventory,  and  accounting  services;  finance 
and  insurance;  repair  and  maintenance  of  plant  and 
machinery;  training  and  recruitment;  testing  services 
and  labs;  industrial  waste  disposal;  and  the  account- 
ants,  designers,  publicists,  payroll,  transportation, 
and  communication  firms  who  work  for  the  engi* 
neering  firms  that  design  and  service  production 
equipment. 

Two  questions  pose  themselves.  The  first  concerns 
the  nature  of  the  linkages'.  How  can  we  go  about 
determining  how  many  jobs  would  vanish  from  the 
U.S.  economy  if  manufacturing  were  lost?  The  sec- 
ond involves  scale:  do  services  to  manufacturing  con- 
stitute a  scale  of  employment  sufficient  to  justify  a 
new  set  of  concerns,  a  rethinking  of  theory,  and  a 
recasting  of  policy? 

The  President's  Report  on  the  Trade/Agreements 
Program  provides  an  approximate  answer  for  the 
second  question:  "25  percent  of  U.S.  GNP  originates 
in  services  used  as  inputs  by  goods* producing  in- 
dustries-^-more  than  the  value  added  to  GNP  by  the 
manufacturing  sector." 

^  'But  charting  how  much  of  this  service  employment 
is  tightly  linked  to  manufacturing  is  difficult.  It 
should  be  right  at  the  top  of  the  economics  research 
agenda,  soihat  it  can  get  to  the  top  o'f  the  policy 
t>4>atc.  Unless  it  can  be  shown,  that  the  overwhelm- 
ing bulk  of  those  services  are  weakly  linked  to,  man- 
ufacturing, we  must  quidcly  reformulate  the  terms 
of  that  policy  debate. 

Some  of  those  services  that  precede  are  so  tightly 
I»nked  to  manufacturing  that  they  are  best  under- 
stood as  direct  extensions  of  it.  These  would  include 
truckers  who  specialize  in  shipping  raw  materials, 
components,  /ind  semi1  finished  goods.  The  U.S.  tex- 
tile industry.  for  example,  is  a  major  employer  of 
trucking  services.  The  category  of  services  rightly 
linked  to  manufacturing  is  real,  and  it  is  peopled. 
t  But  unfortunately  we  do  not  yet  know  how  big  it  is. 


s  ,  Is  Exporting  Services  an  Answer? 


If,  indeed,  many  services  are  tied  to  manufacturing, 
can  the  United  Sta'~s  significantly  offset  its  trade 
deficit  in  merchanoise  by  running  a  surplus  in  trade 
of  services?  Recent  experience  provides  no  reason 
for  assuming— wishing  is  a  better  word— that  the 
,  United  States  is  better  at  exporting  services  than  it 
is  at  exporting  manufactured  goods.  The  total  vol- 
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[    If  U.S.  prvducm  of  autos,  machine  tools,  telephones,  and  hvnseis  don't  buy 
American-made  silicon  chips,  who  will? 


ume  of  service  trade  is  an  order  of  magnitude  less 
than  traue  in  goods.  Consequently,  only  a  sudden 
mulnplic  tion  of  service  exports  could  compensate 
for  the  present  deterioration  :h  traded  goods. 

There  are  a  "number  of  problems  with  counnng  on 
an  expansion  in  American  service  exports.  First,  al- 
most all  the  current  trade  surplus  in  services  stems 
from  interest  on  old  Joans  abroad."  These  loans  are 
not  very  bankable  since  Third  World  nations 
threaten  to  default.  Indeed,  our  obligarions  to  for- 
eign countries  now  exceed  theirs  to  us.  The  United 
States  is  a  debtor  narion. 

Second,  as  with  domcsric  services,  large  segments 
of  trade  in  internanonarservices  are  directly  ned  to 
a  strong  a  3d  technologically  advanced  manufactur 
ing  sector. 

Consicer  U.S.  exports  of  engineering  services. 
These  tbiK>f-the-!me  services  are  knowledge-inten- 
sive .and  employ  highly  paid  professionals, who  in 
rum  purchase  significant  amounts  of  other  semes, 
including  telecommunications,  data  processing, 
computer  programming,  and  legal  advice.  Compet- 
itive advantage  in  engineering  services  depends  upon 
mastery  and.  control  of  the  latest  production  tech- 
nology by  U.S:  producers.  Not  very  long  ago  we 
exported  such  . services  trr  the  steel  industry.  Then 
US.  steel  producers  fell  .behind  in  the  design  and 
operanon  of  production  technologies  and  facilines. 
When  leadership  in  production  changed  hands,  the 
flow  of  services  for  this  industry  also  reversed.  Now 
we  import  those  services  from  our  former  customers 
in  Europe  and  Japan,  arid  might  soon  obtain  them 
from  Korea  and  Brazil. 

Third,  it  is  not  only  engineering  services  that  go 
through  this  development  cycle.  Financial  services— 
a  sector  in  which  the  United  States  is  said  to  have  a 
strong  compennve  advantage— are  often  cited  as  an 
area  where  export  earnings  could  offset  deficits  in 
the  merchandise  account  in  a  big  way.  Financial  ser- 
vices are  high  in  knowledge  and  technology,  and  are 
supposedly  located  within  the  most  advanced  econ- 
omy: ours. 

But  the  situation  in  banking  services  may  be  less 
rosy  than  we  like  to  think*  There  is  no  compelling 
reason  to  assume  a  special  advantage  for  U.S.  banks 
compared  with  their  competitors.  Foreign  banks  are 
bigger,  and  they  are  growing  faster  than  U.S.  banks. 
A  recent  lisnng  of  the  world's  largest  banks  included 
23  Japanese  banks,  44  European  banks,  •  ,id  only  18 
U.S.  banks. 


U.S.  banks  are  not  even  particularly  succeeding  in 
holding  on  to  their  home  market.  For  example,  for- 
eign banks  are  doing  as  well  in  California  as  foreign 
auto  producers.  Six  of  the  ten  largest  banks  in  Cal- 
ifornia are  now  foreign  owned,  up  from  two  of  ten 
five  years  ago.  Foreign  banks  now  account  for  about 
40  percent  of  the  big  commercial  loans— the  high 
end  of  the  business—  madr  in  New  York  and  San 
Francisco.  Service  trade  is  not  an  alternanve  to  trade 
in  goods. 

The  High-Tech  Li'ljc 

Some  analysts,  such  as  Robert  Z.  Lawrence  of  the 
Brookings  Institunon,  tale  comfort  in  the  fact  that 
high-technology  exports  have  grown  in  importance 
for  the  United  States.  They  see  that  as  a  sign  of  a 
-  healthy,  normal  development  process.  But  the  sup- 
posed U.S.  advantage  in  high-tech  nology  goods  is 
also  deeply  misleading  It  suggests  less  a  distinctive 
international  advantage  .than  a  deep  incapacity  to 
compete  with  ou;  industrial  partners  even  in  more 
traditional  sectors.  A  failure  by  Amencan  firms  to 
remain  competitive  in  manufacturing  processes 
seems  to  underlie  this  weakness.  Moreover,  the  U.S". 
tosinon  in  High 'technology  trade  is  quite  narrow 
and  fragile. 

In  the  early  eighties  the  range  of  high-technology 
sectors  from  which  a  surplus  was  generated  was  ac- 
tually quite  narrow:  aircraft,  computers,  and  agri- 
cultural chemicals.  Tl.e  overall  high-tech  surplus 
disappeared  by  1983,  and  in  1984  and  1985  high 
technology,  too,  ran  a  growing  deficit.  Moreover,  a 
^substantial  portion  of  U.S.  high-tech  exports  are  mil* 
irary  goods,  which  indicates  more  about  the  char* 
acter  of  America's  strategic  ties  than  about  its 
industrial  competinveness.  At  a  minimum,  military 
sales  reflect  such  factors  as  foreign  policy  far  more 
than  simple  commercial  calculus. 

Like  the  service  industries,  much  of  high  tech  is 
tightly  linked  tc  traditional  manufacturing.  Most 
high-tech  products  are  producer  goods,  not  con- 
sumer items,  despite  the  popularity  of  home  com- 
puters and  burglar  alarms.  They  are  bought  to  be 
used  in  the  products  of  other  industries  (such  as 
microprocessors  in  cars)  or  in  production  processes 
(such  as  robots,  computers,  and  lasers].  If  American 
producers  of  autos,  machine  tools,  telephones,  and 
trousers  don't  buy  American  made  silicon  chips, 
who  will? 
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Jihere  is  not  yet,  twr is  there  likely  to  be  in 
post-industrial  economy. 


A  second  tie  to  manufacturing  j$  even  tighter.  If 
high  tech  is  to  sustain  a  scale  of  activity  sufficient  to 
"matter,  America  must,  control  the*  production  of 
those  hightech ,  products  it  invents  and  designs— and 
it  must  do  so  in  a  direct  and  hands-oneway.  Uitf  ess 
R&D  is  closely. tied  to  manufacturing— and  to  the 
*  innovation  required  to  maintain  competitiveness— 
it  will  lose  its  cutting  edge.  For  example,'  by  aban- 
doning the  production  of  televisions,  the  U.S.  elec- 
tronics industry  quickly,  lost  the  know-how  to 
design,  develop,v  refine,  and  competitively  produce 
the  VCR,  the  next  generation  of  that  product. 

Defense:  A  Footnote 

Until  now,  we  have  treated  military  needs  in  paren- 
thesis, as  they  are  treated  in  conventional  economics. 
However,  it  is  not  easy  to  make  exceptions  for  some- 
thing as  big  as  the  U.S.  military  effort.  Fjxcprions 
of  that  scale  are  never  without  consequences  for  the 
rest  of  the  system. 

A  strong  domestic  manufacturing  capability 
greatly  reduces  the  costs  of  our  defense  effort.  Di- 
verse and  leading-edge  production  of  technologies 
such  as  semiconductors,  computers,  telecommuni- 
cations, and  machine  tools  makes  the  costs  of  ad- 
vanceo  weaponry  much  lower  than  if  we  had  to 
create  an  industrial  structure  exclusively  for  military 
use. 

If  US.  commercial  semiconductor  manufacturers, 
say,  fall  behind  foreign  competitors,  the  military 
might  not  even  be  able  to  produce  the  components 
for  its  own  use.  Domestic  capability  in  critical  links 
in  the  production  chiinr-for  example,  mask-mak- 
ing, dean  rooms,  and  design  and  production  tools 
for  semiconductors— could  quickly  disappear. 

Such  an  erosion  of  our  ability  to  produce  critical 
technologies  would  massively  reduce  our  strategic 
independence  and  diplomatic  options.  Whatever  the 
tips  and  downs  of  military  spending  and  the  changes 
in  defense  strategies,  our  basic  security  is  built  on 
the  assumption  that  the  United  States  will  maintain 
a  permanent  lead  in  a  broad  range  of  advanced  in- 
dustrial technologies.'  Loss  of  leading-edge  capacity 
in  chip  making  would  quickly  translate  into  a  loss 
of  diplomatic  and  strategic  bargaining  chips. 

Tliis  argument  suggests  that  commercial  devel. 
opment  often  drives  military  capability.  It  is  the  re- 
vcrsc  of  the  common  notion  that  military  needs  drive 
commercial  development.  If  the  United  States  had  to 
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support  the  full  weight  of  a  va>:  arsenal  economy, 
we  would  become  vis  a  vis  Japan  not  so  different 
from  the  arsenal  Soviet  economy  vis  a  vis  that  of  the 
United  States. 

Manufacturing  and  Wealth 

Sometimes  new  notions  capture  the  public  fancy, 
resonate  to  some  element  of  our  expenence,  and 
color  the  way  we  see  the  wprld.  The  concept  of  a 
"post-industrial"  society  is  $Uch  a  notion.  But  it  also 
obscures  the  precise  nature  of  changes  in  the  U.S. 
economy  and  what  they  mean. 
„  Tilings _  have  changed:,  production  workers  go 
home  cleaner;  more  and  more  workers  leave*  offices 
rather  than  assembly  lines.  And  the  organization  of 
society  has  changed  along  with  the  technologies  of 
product  and  production. 

But  the  relationship  of  changes  in  technology  and 
society  to  changes  in  the  fundamentals  of«  econom- 
ics— the  process  of  creating  wealth— is  less  dear. 
Tliere  is  not  yet,  nor  is  there  likely  to  be  in  the  near 
future,  a  post-industnal  economy.  Hie  division  of 
labor  has  become  infinitely  more  elaborate  and  the 
production  process  far  less  direct— involving  ever 
more  specialized  services  as  well  as  goods  and  ma- 
terials located  far  fror.i  the  traditional  scene  of  pro- 
duction. However,  the  key  generator  of  wealth  for 
this  vastly  expanded  division  of  labor  remains  pro- 
duction. The  United  States  is  shifting  not  out  of  in- 
dustry into  services  but  from  one  kind  of  industrial 
economy  to  another. 

Insisting  that  J  shif:  to  services  or  high  technology 
is  "natural"  «  itresponsiblc  analysis  and  perverse 
policy.  The  competitiveness  of  the  U.S.  economy— 
the  ability  »o  maintain  high  and  nsing  wages— is  not 
likely  to  be  enhanced  by  abandoning  production  to 
others.  Instead  of  ceding  production,  public  policy 
should  actively  aim  to  convert  low  •productivity, 
low-wage,  low-skill  production  processes  into  high- 
technology,  high-skill,  high-wage  activities — 
whether  they  arc  included  in  the  manufactunng  unit 
itself  or  counted  largely  as  service  firms. 

America's  declining  competitiveness  1$  troubling 
precisely  because  emerging  fundamental  changes  in 
production  technologies  and  the  extent  and  forms 
of  international  competition  arc  likely  to  prove  en- 
during. The  international  hierarchy  of  wealth  and 
power  is  being  reshuffled,  and  it  i,  happening  fast 
and  now.  □ 
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Mr.  Skaggs.  Thank  you.        .  n  _     .r  T, 

I  also  thought  I  remembered  signing  up  for  yonr.bill,  but  if  I  ve 

neglected  to  do  that   . 

Mr.  Hitter.  Well,  I  would  be  delighted  We  will  sign  you  on 

forthwith. 

Mr.  Skaggs.  We're  going  to  have  a  quorum  here  pretty  soon. 

Mr.  Ritter.  Thank  you  very  much. 

Mr:  Skaggs. /Thank  you  for  your  excellent  statement. 

Mr  Skaggs.  Our  next  panel  consists  of  Dr.  Lewis  Eranscomb,  Dr. 
Gordon  Millar  and  Ms.  Helen  Davis.  If  you  all  would  please  come 
to  the  table.  1    •  .  a 

I  apologize  to  Dr.  Millar,  I  was  seeing  an  E  instead  of  an  A. 
Excuse  me,.     •*»  • ; 

Let  me  welcome  you  to  the  subcommittee,  and  we  appreciate 
your  being  here  this  morning  very,  very  much.  If  I  can  offer  some 
special  words  of  welcome  :to  Dr.  Branscomb,  who  barely  got  here, 
and  also  as  a  former  Bbulderite,  I  believe. 

Thank  you.  Dr.  Branscoirib  would  you  like  to  lead  off  with  your 
statement?  You  may  either  read  through  it,  or  extemporaneously 
make  whatever  comments  you  wish.  Your  prepared  statements  will 
be  inserted  immediately  following  your  oral  presentations. 

STATEMENT  OP  DR.  LEWIS  BRANSCOMB,  DIRECTOR,  SCIENCE, 
TECHNOLOGY,  AND  PUBLIC  POLICY,  HARVARD  UNIVERSITY, 
CAMBRIDGE,  MA 

Dr.  Branscomb.  Thank  you  very  much,  Mr.  Skaggs.  I  shall  cer- 
tainly not  read  my  testimony.  It's  too  long  for  this  format.  Id 
rather  give  you  a  short  synopsis. 

Let  me  apologize  for  being  late.  I  know  this  committee  is  not  re- 
sponsible for  the  deregulation  of  airlines,  and  I  know  our  economist 
friends  tell  us  that  market  realities  will  just  take  care  of  it,  but  it  s 
no  fun  being  a  market  reality. 

As  you  know,  I  have  a  long  relationship,  not  only  with  the 
Bureau  of  Standards  as  its  former  director,  but  also  a  background 
of  21  years  in  Government  and  15  years  as  chief  scientist  of  IBM. 
I'm  teaching  a  course  on  technology  strategies  for  competitiveness 
at  the  Kennedy  School  at  the  moment.  The  subject  of  this  hearing 
interests  me  intensely  and  I  congratulate  yoti  for  having  it,  and 
most  especially  for  addressing  the  Bureau  of  Standards  role.  As  has 
been  pointed  out  by  others,  it  is  passing  strange  that  the  Young 
Commission  could  .write  a  report  on  competitiveness  with  a  very 
strong  emphasis  on  its  science  and  technology  component,  and  the 
President  could  assemble  a  laundry  list  of  every  government  initia- 
tive he  could  find  addressing  competitiveness  and  the  Bureau  of 
Standards  seems  strangely  missing  in  this  litany. 

The  Bureau,  in  fact,  is  making  a  great  contribution  today.  And, 
the  Bureau  could  contribute,  more  with  ihe  right  mission,  the  right 
management  environment,  the  right  connections  to  the  rest  of  the 
technical  enterprise,  and  the  resources  to  do  it.  But,  the  Bureau  of 
Standards  cannot  solve  the  United  State's  competitiveness  prob- 
lem. And,  it's  important-of  course,  no  one  agency  can.  The  private 
sector  really  has  to  do  it  for  itself.  But,  it's  important  for  us  to  re- 
member that  the  Bureau  of  Standards  is  first,  foremost  and  always 
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a  wonderful  laboratory,  a  national  treasure,  full  of  scientists  and 
engineers  who  do  technical  work  every  day.  It  isn't  in  that  sense  a 
general  purpose, administrative  agency  well  suited  to  creating  pro- 
grams, managing  complex  arrangements  involving  sponsoring  of 
various  types  of  activity  in  States  and  elsewhere.  It  can,  of  course, 
contribute  importantly  to  . ideas  of  that  sort  and  it  can  play  a  vital 
\upporting  role  in  the  development  of  these  new  institutional 
mechanisms. 

tUnlike  the  R&D  agencies  of  the  Government,  and  most  especial- 
ly j>erhaps  the  National  Science  Foundation,  the  Bureau  of  Stand- 
ards h&>  always  been  heavily  engaged  in  all  parts  of  the  technology 
,  cycle,  not  just  research,  not  just  development,  but  uniquely  in  the 
downstream  parts,  manufacturing,  testing,  compatibility,  quality, 
taaking  the  pieces  of  the  technical  enterprise  Tit  together.  A  lot  of 
the  Standards'  activity,  a  lot  of  test  development,  a  lot  of  the  Bu- 
reau s  point  of  view  about  quality  technical  work  is  of  that  charac- 
ter. And;  since  that's  the  area  in  which  our  competitiveness  prob- 
lems in  the  American  manufacturing  industry  largely  lie,  the 
Bureau  is  indeed  well  suited  to  make  a  contribution. 

In  addition,  the  Bureau  has  axways  had  very  close  links  with  in- 
dustry. A  large  fraction  of  its  professional  staff  have  worked  in  in- 
dustry^ and  there  are  microscopic,  if  you  like,  or  at  the  level  of 
suigle  individuals,  relationships  with  technical  people  in  industry 
that  run  to  the  thousands,  and  which  give  the  Bureau  of  Standards 
a  very  intimate  knowledge  of  the  way  people  in  industry  think,  the 
kind  of  problems  they  have,  and  what  are  thu  best  ways,  genuinely, 
to  be  helpful. 

Now,  I  believe  that  Mr.  Ritter  and  Senator  Hollings  and  others 
are  absolutely  right  about  the  importance  of  manufacturing.  In  my 
opinion,  the  United  States  has  allowed  its  scientific  enterprise  to 
lag  until  very  recently,  and  there's  still  a  lot  of  catching  up  to  do, 
and  American  product  development  is  being  very  severely  chal- 
lenged by  overseas  competitors.  But,  the  place  where  our  compa- 
res most  frequently  get  beaten  is  in  design  for  manufacturabihty, 
the  speed  with  which  new  products  are  reduced  to  manufacturing 
and.  the  quality  and  efficiency  of  that  manufacturing  enterprise. 
The  Bureau  of  Standards  -is  making  a  big  contribution.  But,  note 
we  have  to  also  acknowledge  that  the  National  Science  Foundation 
is  spending  about  $50  million  ono  way  or  another  in  manufacturing 
related  research,  and  the  Department  of  Defense  has  made  some 
important  contributions  to  manufacturing  technology  in  recent 
years  and  should  be  encouraged  to  continue  to  do  so.  But,  it's  a  big 
enough  problem,  all  of  our  industry,  I  believe,  needs  upgrading. 
There's  room  for  everybody. 

But,  I  would  urge  you  not  to  think  of  the  manufacturing  chal- 
lenge just  in  terms  of  flexible  manufacturing  systems,  or  just  in 
terms  of  computer  integrated  manufacturing.  When  industry  is  in 
a  position  to  use  these  modern  manufacturing  methods,  it  is  be- 
cause it  is  possible  to  do  automated  design,  and  to  do  computer  sim- 
ulation of  the  designs  and  test  them,  and  release  the  designs  into 
manufacturing  tooling  directly  through  computer  programs.  In 
order  to  do  that,  it  is  essential  that  you  be  able  to  characterize  the 
materials  you're  using,  characterize  the  processes  of  manufacture, 
to  have  accurate,  calibrated  knowledge  of  how  the  manufacturing 
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tools  work,  and  how  you  make  the  tests  and  measurements  to  con- 
trol that  system.  In  other  words,  the  message  I'm  giving  you  is,  it  is 
the  heart,  of  the  Bureau  of  Standards1  capability  in  material  sci- , 
ence,  and  in  measurement  science,  in  the  quantitative  management 
of  .technology  that  is  at  the  heart  of  modern  manufacturing,  not 
just  the  work. done  in  their  splendid  laboratory  that  works  on  ro- 
botips,  numerically  machine  tools,  and  things  of  that  character. 

So,  in  that  sense,  I  think  the  Bureau  has  more  to  contribute  to 
the  manufacturing 'revolution  than  appears  at  first  glance.  And,  I 
think  it's  very,  important  that  as  we  trunk  about  that  contribution, 
we  not  focus  top  narrowly,  simply  on  robots  or  in  highly  automated 
manufacturing  tools. 

THe  EJuroau  has.  also  developed,  over  the  years,  some  unique 
ways  of  working  with  States.  I  think  the  National  Conference  of 
States 'on  Weights  and  Measures  is  something  we  should  continue 
to  remind  ourselves  about,  for  this  is  a  voluntary  association  of  50 
States,  the  Bureau  serves  as  secretariat.  It  works  extraordinarily 
well.  So  well,  you  never  hear  about  it.  The  Bureau  of  Standards 
helps  the  states  draft  model  State  legislation.  All  50  States,  with 
great  regularity  passrit.  We  have  had  few  disharmony  problems  in 
standards  among  the  States,  and  yet,  I  would  remind  you  that  the 
very  first  page  of  our  U.S.  Constitution,  which  we  revere  so  much 
this  year,, empowers  the  Federal  Government  to  dictate  how  those 
national-  weights  and  measures  shall  be  established.  And,  the 
Bureau  of  Standards  has  admirably  refrained,  and  the  Commerce 
Department  of  course,  admirably  refrained  from  exercising  that  au- 
thority. I  mention  that,  because  I  think  it's  terribly  important  that 
the  States  do  get  involved  in  the  upgrading  of  the  technology  of  the 
firms  in  their  States,  and  I  think  the  Bureau  of  Standards  knows 
how  to  play  a  very  important  supportive  role  to  those  States  that 
want  the  Bureau's  help. 

The  Bureau  also,  as  I  mentioned  before,  has  an  excellent  way  of 
working  with  industry.  Sufficiently  excellent  that  you  will  never 
.hear,  at  least  I  have  never  heard,  of  the  Bureau  of  Standards]  work 
with  industry  referred  to  under  the  phrase,  "industrial  policy."  I 
think  that's  another  thing  we  want  to  keep  in  mind,  if  industry  is 
to  benefit  from  the  Bureau's  work,  it's  very  important  that  the  re- 
lationship be  one  which  industry  finds  supportive  and  helpful  and 
not  threatening. 

b  Finally,  very  important  to  remember  that  the  entire  U.S.  scien- 
tific enterprise  depends  on  tho  Bureau  of  Standards,  and  not  just 
technology  and  not,  just  industry.  So,  as  we  focus  on  how  NBS  can 
help  industry,  we  must  not  put  it  in  a  position  where  it  cannot  pro- 
vide the  measurement  science  support  for  the  progress  of  science, 
for  if  it  does,  we  will  be  dealing  our  science  a  mqjor  blow. 

Yes,  I  hope  the  committee,  will  consider  a  plan  to  increase  the 
Bureau's  budget  to  double  its  present;size.  I  found  it  quite  astonish- 
ing to  discover  that  in  constant  dollars,  the  Bureau  of  Standards' 
budget  has  :not, changed  in^a  quarter  of  a  century.  Grant  you,  to  be 
fair,  I  picked  1960.  It  was  a  peak,  after  a  period  of  rapid  growth.lt 
dropped  some  from  then,  it  came  back  up  to  about  that  level  again, 
it  sagged  again.  Recently  it's  been  creeping  up  a  little  bit.  But, 
America  has  passed  her  by  in  this  quarter  century.  The  economy 
has  grown,  we  ve  become  much  more  dependent  on  technology,  and 
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the  Bureau  is  still  fhere  struggling,  not  trying- to  get  authority  over 
other  people,  not  trying  to  take  over  the  world  of  government,  just 
trying  to  do  a  job,  I  think,  in  fact,  it. doesn't  have  the  financial 
muscle  to:  do  even  its  present  mission  the  way  it  should  be  done. 

Where  would  the  money  be  spent?  I  believe  it  is  essential  that  no 
less  than  20>porcent  of  the  Bureau's  appropriated  budget  be  devot- 
ed to  its  own  fundamental  science  and  engineering  and  carefully 
selected  fields  designed  to  guarantee  the  Bureau  that  leading  edge 
competence  that  it  requires  to  be  out  in  front  of  the  pinnacle  of 
American  science  and  the  leading  edge  of  American  industry.  That 
is  not  an  easy  task  for  a  laboratory.  And,  if  it  spends  20  percent  of 
its  budget  on  that  kind  of  science,  I  assure  you  from  past  experi- 
ence, a  great  deal  of  practical  value  will  come  from  it.  It  won  t  all 
be  pure  theoretical,  basic  research.  But,  it  should  be  driven  by  the 
investment  in  the  Bureau's  competence. 

Secondly,  I've  always  believed,  and  did  when  I  was  Director,  that 
the  Bureau  ought  to  set  a  goal  for  itself  of  trying  to  reduce  its  de- 
pendence on  other  agencies  to  no  more  than— I  used  to  say  no 
more  than  33  percent,  I'll  say  30  to  make  it  round  numbers.  The 
Bureau  serves  this  central  corporate  laboratory  role  for  the  Federal 
Government  in  the  physical  science,  a  very  important  role.  But  if 
too  much  of  the  Bureau's  program  is  driven  by  other  agency  de- 
mands, it  dilutes  the  focus  on  the  rather  different  character  com- 
mercial technology  and  its  problems  have  from  typical  federal  tech- 
nology problems.  So,  I  think  we  want  to  put  som^  kind  of  limit,  a 
s^lf-imposed,  self-administered  limit  on  that  dependency. 

Third,  I'd  like  to  make  a  suggestion  that  my  friends  in  NBS 
aren't  going  to  be  happy  with  me  about,  I  dare  say.  But,  I  still  be- 
lieve it  and  have  for  a  long  time.  If  I  were  going  to  double  the  Bu- 
reau's budget  over  the  next  five  yeai-s,  I  would  want  to  see  half  of 
the  increase,  that's  a  quarter  of  the  total  when  you  get  to  the  end, 
spent  extramurally.  Now,  why?  Not  because  universities  can  do  the 
Bureau's  work  better  than  it  can.  In  fact,  it's  precisely  because 
they  can't.  The  Bureau  is  a  10th  of  the  NSF,  which  is  a  30th  of 
Federal  R&D,  which  is  a  half  of  all  of  national  R&D.  The  Bureau  is 
a  tiny  instrument  within  Jie  total  national  R&D  capability.  The 
talent  the  Bureau  has  is  quite  unique.  The  style  of  work  is  quite 
unique.  The  whole  notion  of  get  it  right  the  first  time  and  get  it 
right  in  absolute  numbers,  not  just  in  relative  numbers,  and  pay 
attention  to  accuracy  and  not  just  precision,  that's  a  scientific  and 
technical  point  of  view.  It?s  not  unique  to  the  Bureau,  but  the 
Bureau  is  the  one  institution  where  that  kind  of  work  is  honored 
and  pushed  and  people  v/ho  fail  that  standard  are  not  rewarded. 
The  Bureau  needs  to  contaminate  the  rest  of  the  scientific  commu- 
nity and  the  engineering  community  with  that  attitude  towards 
quantitative  work.  I  can't  think  of  a  better  way  to  do  that  than  to 
try  to  farm  some  of  its  work  out  m  collaboration  with  others  and  to 
build  a  base  of  activity  outside  the  Bureau. 

Where?  Well,  surely  in  universities. to  some  degree,  particularly, 
as  they're  trying  to  gear  up  to  understand  manufacturing  engineer- 
ing. But,  I  would  say  even  with,  the  profit  seeking  private  sector.  I 
think  there  are  a  number  of  things  the  Bureau  does  which  some 
companies  might  want  to  participate  in,  and  there  are  a  number  of 
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nonprofit,  institutions  like  Battelle,  SRI  and  others,  that  probably 
also  could  make  an  important  contribution. 

Finally,  let  me  just  make  \a%  couple  of  comments  about  the  pro- 
posed legislation  and.TU  rely  mostly  on  your  questions.  And,  let  me 
speakv  with  apologies  to  the  distinguished  House  of  Representa- 
tives, ta  Senate -bill  907,  because  I  didn't  get  Mr.  Ritter's  bill  H.R. 
2068  in  time  ta  study  it  very  carefully.,  I  think  the  idea  of, the  coop- 
erative centers  devoted  to  manufacturing  technologies  is  a  good 
idea;  and  the  fact  that  they  should  be  located,  a  number  of  them, 
aroimd  the  country  is  an  important  notion.  I'm  not  sure  I'm  quite 
so  taken  with  the  notion  that  the  Federal  Government  establishes 
these  centers  with  the  cooperation  of  States,  companies  and  local 
entities  that  agree. to  participate.  I'd  kind  of-rather  put  the  shoe  on 
the  ether  foot.  I'd  rather  take  the  View  that  the  Bureau  of  Stand- 
ard invest  substantially  in  its  own  deep  capability  in  this  technical 
area.  That  it  spends  a  good  bit  of  time  it  will  .take  to  augment  its 
staff  with  people  with  practical  industry  experience  in  the  applica- 
tion of  these  tools.  While  its  doing  that,  the  Federal  Government 
says  to  the  states,  those  states  that  organize,  in  collaboration  with 
your  own  industry,  your  own  private  sector,  an  approach  to  up? 
grading  the  manufacturing  in  your  State,  or  in  your  neighboring 
states  if  it's  more  than  one,  and  you  are  prepared  to  create  centers 
that  your  industry  would  like  to  come  to  and  work  with,  and  you 
establish  those  centers,  we  in  the  Federal  Government  are  pre- 
pared to  ask  the  Bureau  of  Standards  to  support  you  with  all  kinds 
of  sophisticated  technical  help.  I'd  really  rather  put  the  Bureau  of 
Standards  in  the  . position  of  responding  to  a  state  that  has  worked 
out  the  interfaces  between  the  middle  size  and  smaller  private 
companies  and  the  kind  of  technical  support  the  Bureau  can  pro- 
vide. It's  a  little  different  in  philosophy. 

Finally,  that  bill  proposes  creating  a  special  administration  on 
productivity  and  technology  in  the  Commerce  Department,  a  new 
under  secretary,  a  new  name  for  the  Bureau  of  Standards.  There's 
a  long  history  of  proposals  to  that  sort  of  end,  to  legislate  the  De- 
partment of  Commerce's  deeper  concern  for  the  technical  activities 
m  the  Department.  If  I  believed  that  the  Commerce  Department 
really  wanted  to  do  that,  I  would  think  it  would  be  terrific  for  you 
to  approve.  I'm  not  sure  thoy  do,  and  I  don't  think  legislating  them 
to  care  is  going  to  help  a  lot,  particularly  after  the  recent  experi- 
ence of  the  Department  of  International  Trade  and  Industry,  the 
Dm  proposal  which  you  gentlemen  considered.  That  was  actually 
formally  endorsed  by  the  Administration  and  the  Commerce  De- 
partment seemed  quite  enthusiastic  about  it.  And,  you'll  recall  that 
the  principal  feature,  from  my  prospective  at  least,  of  that  proposal 
was  to  rid  the  Department  or  any  last  vestige  of  its  technical  com- 
petence. It  would  have  moved  the  Bureau  of  Standards  and  all  the 
other  scientific  agencies  including  NOAA,  out  from  the  Depart- 
ment of  Commerce.  With  that  very  recent  track  record,  I'm  not 
sure  we  should  legislate  the  Commerce  Department's  enthusiasm 
for  technology.  And,  I  think  the  committee  ought  to  look  at  it  very 
seriously.  It  certainly  ought  to  hear  from  the  Department,  but  it 
also  ought  to  look  at  the  relationship  between  the  Bureau  of  Stand- 
ards and  the  National  Science  Foundation.  There  is  a  lot  of  syner- 
gy there  too,  and  my  personal  belief  is  that  in  due  course  we  will 
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work  out  maybe  something  less  than  a  marriage,  but  more  than 
the  nonrelationship  we  have  today  between  those  entities.  It,  of 
course,  has  to  be  looked  at  in  the  light  of  the  congressional  respon- 
sibility of  the  committees,  and  in  the  light  of  the  points  in  OMB 
that  have  responsibility  with  these  agencies.  That's  one  of  the  rea- 
sons, I  think,  that  association  might  more  valuable. 
Thank  you,  Mr.  Skaggs. 

[The  prepared  statement  of  Dr.  3ranscomb  follows:] 
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Subcommittee  on  Science,  Research  and  Technology 
Committee  on  Science  Space,  and  Technology 
U.S.  House  of  Representatives 


Director,  Science,  Technology  and  Public  Policy  Program, 
J.F.  Kennedy  School  of  Government,  Harvard  University, 
Cambridge  MA  02138. 


Competitiveness :  The  National  Bureau  of  Standards 

Mr.  Chairman,  I^am  particularly  pleased  to  appear  before  the 
Subcommittee  this  morning  to  speak  on  the  place  of  The 
National  Bureau  of  Standards  in  the  nation's  competitiveness 
strategy.  It  is  quite  remarkable  that  in  all  the  discussion, 
from  the  Young  Commission  to  the  President's  Competitiveness 
Initiative,  there  has  been  little  or  no  mention  of  the  one 
institution  in  our  government  that  has  for  86  years,  in  good 
times  and  bad,  made  such  important  contributions  to  the 
technical  muscle  of  America's  industry. 

As  you  know,  I  worked  for  the  NBS  for  21  years,  including 
three  as  its  Director.  I  then  spent  almost  15  years  as  IBM 
Corporation's  Chief  Scientist.  In  that  capacity  I  had  the 
opportunity  to  learn  how  an  industrial  client  is  served  by 
the  Bureau.    That  service  is  professional,  responsive,  and 
scientifically  imaginative.  Measurement  techniques  de /eloped 
at  the  Bureau  were  critical  to  the  solution  of  some  very 
serious  and  economically  important  problems. 

There  is  no  question  that  NBS  could  make  an  even  greater 
contribution  to  the  nation's  technical  capability,  given  the 
light  mission,  the  right  management  environment,  the  right 
connections  to  the  rest  of  the  technological  enterprise  and 
adequate  resources . 

It  should  be  equally  obvious  that  NBS  cannot  be  expected  to 
solve  our  industry's  competitiveness  problems. 


While  the  strong  dollar,  the  federal  budget  deficit,  and 
encouragement  of  consumption  probably  are  dominant  sources  of 
the  rapid  growth  of  the  trade  deficit  in  recent  years,  they 
are  not  the  only  source  of  lagging  competitiveness.    When  the 
dollar/yen  ratio  has  stabilized,  when  America's  tax  and 
expenditure  policies  begin  to  bring  the  budget  closer  to 
balance  and  begin  to  favor  savings  more  than  consumption  we 
will  still  have  a  competitiveness  problem. 
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'Proof  jean  be .  found  in  the  fact  that  for  many  years  U,S.  real 
manufacturing  wages  have  been  falling,  and  in  spite  of  this 
unit  labor5 costs. have  been  rising,  compared  to  U.S. 
competitors*  Some  combination  of  quality  of  management, 
capital  investment  in  tools,  education  of  the  workers  and  the 
quality: of  technology  are  responsible. 

This  might  be  expected  if  it  were  occurring  in  the  smokestack 
industries  and  were  offset  by  strong  productivity  growth  in 
the  new  high-tech  industries.    But  even  there,  perhaps, 
especially  there,  it  appears  many  U.S.  firms  have  met  their 
match  in  the  Orient. 

Japanese  firms  often  exhibit  lower  production  costs  and 
higher  product  quality,  at  least  in  part  because  of  superior 
attention  to  engineering  fundamentals:  design  foi 
manufactur ability,  quick  product  cycles  and  efficient 
production • 

U.S.  private  industry  must  respond  to  these  strengths  of 
competitors,  and  prepare  to  make  the  necessary  investments 
both  in  people  and  in  facilities.    Government  cannot  do  it 
for  them.  As  they  do  so,  they  will  discover  that  gaps  in  our 
education  of  both  engineers  and  workers  and  in  the  research 
and  experience,  base  in  process  and  materials  science  and 
engineering.    Production  is  just  not  a  prestige  technical 
activity  for  America's  technical  community,  as  it  is  in 
Japan. 

In  these  areas  N3S  can  be  uniquely  helpful.  And  I  believe 
that  the  effectiveness  of  that  help  can  be  radically 
leveraged,  with  the  right  investments. 

*         *  * 

In  your  letter,  Mr.  Chairman,  you  posed  two  questions: 

First,  what  is  required  for  a  5  year  revitalization  of  the 
NBS  -  within  its  present  mission  and  organization? 

Your  second  question:  what  are  the  merits  of  proposals  such 
as  that  by  Mr.  Ritter  and  Mr.  Hollings,  {S.  907)  which 
envision  major  changes  in  mission,  organization,  even  name 
for  the  NBS? 

Both  questions  are  asked  in  the  context  of  the  national 
concern  about  the  technological  performance  of  the  private 
sector.  To  answer  them,  we  must  ask  not  only  what  does  the 
nation  need,  but  what  are  the  main  strengths  and  assets  the 
NBS  brings  to  the  table. 

The  NBS  already  has  a  vital  role  in  U.S.  economic 
revitalization.    As  I  have  said  many  times  before  in  these 
hearings  and  elsewhere,  NBS  is  uniquely  concerned  with  the 
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productivity  and  integrity  of  the  American  scientific  and 
technological  enterprise.  NSF  is,  much  more  concerned  with 
scientific  discovery  and  science  and  engineering  education. 

The  Bureau's. research  is  vital  to  the  progress  of  science, 
but  it  is  equally  directed,  toiall  the  other  segments  of  the,, 
technological  process:  development,  design,  production, 
testing.    NBS  does  not  take- .that,  strength  or  the  tone  of 
American .technical,  muscle  for  granted. 

NBS  scientists  make  many  outstanding- contributions  to  basic 
scientific  knowledge.    But  they  also  take  a  user's  view  of 
science,  evaluating  world  technical  literature  and  preparing 
it  for  more  effective  application.    NBS  has  been  working 
effectively  at  technology  transfer,  for  decades.  It  is  almost 
the  only  agency  deeply  and  professionally  .concerned  with  the 
quality  and  availability  of  scientific  and  technical 
information  for  applications. 

The  Bureau's  technical  philosophy  is  also  uniquely  suited  to 
keeping  American  technical  performance  the  world  leader. 
First  is  dedication  to  integrity  and  accuracy  -  in  other 
words:  getting  it  right  the  first  time.  That  is  not  every 
scientist's  first  priority. 

Second,  because  NBS  is  responsible  for  the  pinnacle  of  U.S. 
measurement  capability,  it  focuses  on  the  limits  of  the 
technically  possible,  and  hew  these  limits  can  be  reduced  to 
practise  in  every  day  work.  This  means  staying  up  with  or 
ahead  of  America's  leading  high  tech  companies  -  no  mean 
feat,  given *NBS'  resources. 

Third,  while  NBS  focuses  on  keeping  technological  efficiency 
high,  its  methods  provide  maximum  encouragement  to 
innovation.  For  example:  the  Bureau  is  committed  to  the 
merits  of  performance  standards  over  design  st  ndards.  No 
theme  of  NBS  work  is  more  important  or  less  ui.  stood. 
There  are  powerful  forces  in  our  society  that  keep 
technologies  locked  in  to  outmoded  methods  and  materials 
because  the  old  way  is  perceived  as  serving  some  group's 
interests.  And  the  fragmentation  of  regulatory  jurisdiction, 
for  example  in  the  construction  industry,  makes  progress  very 
difficult. 

All  of  these  characteristics  of  the  Bureau  remind  us  tnat  it 
is  first  and  foremost,  one  of  the  nation's  finest 
laboratories,  populated  with  scientists  and  engineers  who 
work  at  building  strong  cooperation  with  the  many  groups  they 
serve . 

Thus  we  are  surely  not  discussing  whether  to  change  the 
character  of  the  Bureau  fundamentally  by  giving  it  a  range  of 
new  administrative  and  program  management  functions.  Instead 
we  are  asking  how  can  its  capability  be  strengthened  and  even 
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more  effectively  coupled  to  other  institutions  that  can  work 
directly  with  companies  large  and  small  all  over  the  country? 

Other  countries,  especially  some  of  the  rapidly 
industrializing  nations  like  South  Korea,  have  been  assisted 
by  our  government's  technical  and  financial  aid  to  build 
similar  institutions  at  home,  for  example  the  Korean 
Institute  for  Science  and  Technology  (KIST)  with  which  to 
leverage  their  own  development.  We  know  whe  NBS  approach  to 
competitiveness  helps.  The  experiment  has  been  done  in  Korea. 


Vet  the  Bureau  remains  a  little  known,  at  least  little 
discussed  institution,  apparently  not  even  worthy  of  mention 
in  the  President's  litany  of  administration  contributions  tc 
competitiveness. 


First,  the  Bureau  is  a  hard  working,  scientific  laboratory. 
It  stays  out:  of  politics,  can  provide  few  favors  for  specific 
congressional  districts.  NBS  is  not  given  to  over -promising 
results  that  lie  beyond  its  capacity  to  assure.    But  despite 
the  Bureau's  historic  low  profile,  it  is  unusual  mong 
federal  agencies  in  its  close  contact  with  its  *ers. 

The  Bureau  has  a  wealth  of  experience  in  workable,  voluntary 
collaboration  with  private  bodies,  state  governments  and 
other  federal  agencies.  It  has  never  fought  for  authority 
over  others,  only  for  the  opportunity  to  be  helpful. 

As  a  result,  the  business  community  is  comfortable  with  the 
Bureau's  role.    For  years  the  technical  experts  from 
industry  on  the  Bureau's  many  technical  review  panels  have 
urged  more  congressional  support  for  the  Bureau's  basic 
functions.    Critics  of  "industrial  policy"  can  cite  the  NBS 
mode  of  operation  as  an  exemplar  of  the  right  federal 
posture. 

I  therefore  find  it  hard  to  understand  why  the  Bureau  has 
not  been  more  strongly  supported  by  the  Executive  Office  of 
the  President  during  the  last  5  years.  Even  more  difficult 
to  understand  is  why  the  Bureau's  Building  Research  Center 
and  Center  for  Cor  ^uter  Science  and  Technology  have  been  so 
persistently  served  up  for  reduction  or  elimination.  Both 
are  excellent  examples  of  technical  programs  aimed  at 
increasing  the  private  sector's  capability  to  innovate  and 
at  helping  state  and  local  regulatory  authorities 
remove  inappropriate    constraints  on  innovation. 


Mr.  Chairman,  you  have  raised  the  possibility  of  Congress 
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authorizing, a  doubling  of  the  NBS  budget,  as  the  President 
ha^  requested  for  the  National  Science  Foundation.  This  idea 
deserves  the  most  serious  consideration*    The  Bureau's 
scientific  and  technical  research  :and  ser^i^es  budget  is 
today  barely  what  it  was  a  quarter  century  ago,  in  1960.  This 
is  truly  astonishing,  and  suggests  to  me,  that  the  nation 
does  not  have  a  .technology  strategy  at  all. 

I  appreciate  that  NBS  operated  for:many  years  with  a 
continuing  authorization,  without  annual  presentations  cf  its 
plcns  to  the  committees  with  legislative  oversight.  Today  I 
am  glad  to  see- those  annual  presentations  are  made,  which  I 
am  sure  is  helpful  to  the  appropriations  subcommittees.  But  I 
believe  a  five  year  authorization  for  NBS  as  well  as  for  NSF 
would  lead  to  much  more  serious  long  range  planning  at  NBS, 
and  thoughtful  commitments  on  both  vsides  to  a  set  o£ . 
investments  and  a  set  of  expected  accomplishments,    it  would 
be  entirely  in  keeping  with  the  Bureau's  apolitical  nature. 

How  might  increased  budgets  for  NBS  be  invested? 

I  have  not  made  a  study  of  theilBS  budget,  so  I  cannot  be 
precise.  I  can  provide  some  general  guidance,  based  on 
judgement,  not  analysis. 

First,  the  Bureau  must  maintain  balance  in  its  obligation  to 
its  own  competence,  its  service  to  other  government  agencies, 
and  its,  research  operations  and  service  functions. 

I  suggest  that  the  NBS  never  invest  less  than  20%  of  its 
research  budget  (and  the  Competency  Fund)  in  fundamental 
science  and  engineering  on  topics  carefully  selected  to  build 
the  Bureau's  skill,  attract  the  best  talent  and  prepare  for 
difficult  mission-specific  tasks.  Much  of  this  work  can  be 
counted  on  to  pay  off  handsomely  with  practical  value. 

Second,  the  Bureau  should  set  as  a  management  target  a 
ceiling  of  30%  on  other  agency  funding  dependency.  These 
programs  recognize  NBS  as  the  analogue  to  the  Government's 
corporate  research  laboratory;  the  function  is  important.  The 
Bureau  can  manage  higher  levels  than  that,  but  with  the 
danger  that  the  style  and  content  of  NBS  research  is  drawn 
away  from  the  private  sector's  technological  interests. 

Third,  the  bulk  of  the  remaining  funding  should  support  high 
quality  research  and  evaluation  activities  in  response  to 
priorities  that  assure  support  both  to  the  progress  of 
science  itself  and  of  technology. 


I  would  like  to  speak  to  two  areas  in  particular:  scientific 
and  technical  information  and  technologies  related  to  design 
production  and  test. 
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NoWs  is  the  time  for  reversal  of  the  a'Sministration's 
disinterest  in  scientific  and  technical  information  services, 
which  are  the  mechanism  through  which  much  of  the 
government's  R&D  investment  reaches  and  services  the  economic 
interest  of  the  nation.    There  as  been  much  hand-wringing 
about  the  skill  and  speed  with  which  foreign  competitors 
collect  and'  organize  information  from  the  open  institutions 
of  American  fundamental  research/  It  is  no  less  than 
astonishing  that  our  own  government  seems  content  with  paying 
.for  the  research  but  cafes  little  about  organizing  access  to 
it  by  firms  and  institutions  in  this  country. 

Indeed ,  we.  should  be  moving  the  other  direction  -  organizing 
to  collect  and  disseminate  open  technical  information  from 
the  research  in  competitor  countries.    The  Japanese  have  been 
urged  by  .the  U.S.  to  expand  their  contributions  to  science. 
They  are  going  to  do  it,  and  do  it  very  well. 

This  is  not  just  an  KBS  problem,  but  a  nation-wide  matter 
calling  for  collaborative  efforts  from  all  agencies  and  all 
sectors.    We  should  not  be  debating  contracting  out  the  NTIS. 
We  should  be  debating  building  a  Scientific  and  Technical 
Information  Policy  appropriate  to  nation  that  believes 
technological  performance  is  key  to  competitiveness. 


On  the  manufacturing  issue,  Senator  Hollings  is  correct  to 
the  place  the  emphasis  he  does  on  this  area.    Many  people 
seem  to  assume  that  i£  you  address  problems  in  R&D  you  have 
covered  the  technical  issues  of  competitiveness.  Nothing 
could  be  further  from  the  truth. 

But  it  would  be  a  lidsiake  to  concentrate  too  much  on  the 
specific  issue  of  computer  integrated  manufacturing,  robotics 
and  the  like*    ? ssign  for  manuf acturability  is  at  least  as 
important.  So  too  are  the  matters  of  materials  and  process 
characterization  and  the  testing,  all  of  which  put  great 
stress  on  advanced  measurement  capability. 

If  automated  designs  are  to  be  released  directly  to  automated 
plants  through  computer  programs,  much  more  accurate  and 
complete  knowledge  is  required  of  the  properties  of  the 
materials  being  used  and  the  processes  to  which  they  are 
subjected.    Accurate  testing  becomes  more  important  as 
control  of  the  processes  must  be  tightened  and  as 
productivity  dependr  so  critically  on  process  yield  at  every 
step. 

Thus  it  would  be  a  mistake  for  either  the  congress  or  NBS  to 
think  of  the  production  productivity  gap  as  a  robotics 
problem  or  even  a  CIM  issue.    Virtually  every  area  of  the 
Bureau's  main  mission  is  called  out  for  challenge  in  these 
new  production  environments. 
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I  am  sure  that  a  major  increase  in  resources  would  be 
necessary  to  allow  NBS  to  make  balanced  contributions  to 
a  number  of  key  industries* 


The  nexc  point  I  must  address  is  how  might  the  Bureau  carry 
out  an  expanded  program  with  maximum  leverage  and  effect. 

Two  issues  arise:  NBS  support  of  extramural  research  and  NBS 
relation.;  with  the  states* 

NBS  n^eds  additional  resources  to  insure  a  first  rate  job  on 
programs  they  are  already  committed  to*    But  I  believe  that 
neither  the  nation  nor  the  Bureau  should  .be  content  with  the 
current  rate  of  diffusion  of  the  kind  of  technical  knowledge 
the  NBS  fosters.    The  Bureau's  budget  were  to  be  doubled,  and 
half  of  the  growth  (25%  of  the  final  total)  should  be 
reserved  for  carrying  out  projects  in  carefully  chosen 
universities, ,not-f or  profit  laboratories  (like  Batelle  and 
SRI),  and  in  forrprofit  companies  interested  and  qualified  to 
contribute* 

This  will  be  an  unpopular  recommendation  at  NBS,  although  I 
have  made  it  before.  But  we  must  remember  that  NBS  is  only 
1/10  of  the  NSF,  which  is  only  1/30  of  the  federal  R&D 
budget,  which  itself  is  equalled  by  private  r&d  investments. 
The  Bureau  must  find  a  way  to  draw  on  these  other  R&D 
resources  which  are  so  very  much  bigger,  and  often  less 
critically  invested. 

The  second  argument  for  thxs  "out-of-house"  program  relates 
to  human  resources.    If  this  kind  of  quantitative,  accurate, 
industrially  important  research  is  unique  to  the  Bureau, 
where  is  industry  going  to  find  people  to  hire  who  have  this 
kind  of  training?    We  must  imbue  these  attitudes  and  skills 
in  our  engineering  schools  and  applied  science  departments. 
This  is  the  best  way  to  help  industry;  it  is  the  help 
industry  most  welcomes. 

Finally,  it  would  be  wrong  to  ignore  the  extraordinary 
prominence  federal  competitiveness  policy  today  is  giving  to 
the  universities.  The  NSF  Engineering  Research  Centers  and 
the  new  Science  and  Technology  Centers  are  expected  to 
provide  the  common  ground  where  industry  draws  on  the  leading 
edge  work  funded  by  the  federal  government  with 
competitiveness  as  the  objective.    NBS  cannot,  at  least 
should  not  ignore  this  mechanism,  but  shou?„d  participate  it 
in  it,  as  the  Stevenson  Wydler  Act  envisioned  8  years  ago. 


Next  is  the  matter  of  the  states,  which  are  to  play  an 
important  role  in  the  vision  of  s. 907.    I  do  not  care  for  the 
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way  in  which  the  new  institution  set  up  by  S.907  describes 
the  establishment  of  the  "cooperative  centers  for  the 
transfer  of  research  in  manufacturing11.    I  prefer  an  approach 
in  which  MBS  sets  out  first  to  demonstrate  deep  technical 
mastery  of  the  many  facets  of  manufacturing  technology, 
emphasizing  the  characterization,  control,  testing  and 
specification  skills  that  are  the  NBS  hallmark.  The  states 
should  be  told:  If  ycu' succeed  in  putting  together  an 
effective  program  for  helping  firms  in  your  state  modernize 
their  production  and  its  technology,  and  you  are  ready  to  use 
the  kind;  of  high  level  technical  support  NBS  can  provide,  the 
Bureau  stands'  ready  to 
provide  It  on  request. 

The  cooperative  centers  proposed  might  be  quite  useful, 
especially  as  training  facilities.  They  might  best  be  placed 
in  engineering  schools  convenient  to  a  group  of  neighboring 
states.    But  NBS  should  give  maximum  encouragement  to 
companies  readying  themselves  to  offer  turn-key  manufacturing 
systems  services.    There  are  few  such  companies  today.  It  is 
not  an  easy  business.    But  if  modernization  is  going  to  move 
at  an  acceptable  speed  it  will  have  to  be  driven  by 
entrepreneurs  willing  to  take  much  more  responsibility  for 
their  client1 s  production  problems  than  any  cooperative 
center  with  federal  participation  could  ever  do. 


Finally,  I  owe  you  a  few  other  comments: 

I  welcome  the  idea  of  giving  NBS  more  visibility,  perhaps 
even  with  a  new  name. 

I  also  welcome  the  effort  to  institutionalize  in  Commerce  a 
stronger  commitment  of  departmental  attention  tc  matters  of 
science  and  technology  and  the  idea  of  pulling  several 
related  functions  together  to  this  end. 

But  to  be  honest  with  the  Committee,  I  am  not  optimistic 
about  the  results.    For  I  am  not  persuaded  that  the 
leadership  of  the  department  -  or  even  the  proposed  new 
Undersecretary  of  Productivity  and  Technology,  will 
understand  that  the  Bureau  (or  NIT)  is  a  scientific 
institution  with  important  human  resource  responsibilities. 
Its  products  are  not  always  easy  to  measure,  or  even  find. 
This  kind  of  institution  is  often  frustrating  for  impatient, 
business  experienced  executives. 

The  temptation  will  be  to  try  to  find  more  quantitative 
measures  of  output,  to  be  more  formal  about  the  technology 
transfer  arrangements,  to  prove  that  these  measures  are 
making  a  direct  and  immediate  contribution  to  reducing  the 
trade  gap. 
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But  every  step  in  that  direction  runs  the  danger  raising 
"industrial  policy11  concerns  in  the  business  community,  and 
of  weakening  the  Bureau's  commitment  to  the  highest  quality 
programs* 

I  cannot  prove  the  Commerce  Department  cannot  or  will  not 
operate  as  one  of  the  executive  branch  leading  scientific  and 
technological  departments.  It  should,  and  perhaps  one  day  it 
will.    But  very  recently  the  DITX  proposal  -  also  advanced  in 
the  interest  of  addressing  trade  concerns  *  would  have 
divested  the  department  of  all  its  technical  capability 
including  NBS. 

Thus  I  think  the  Department  and  the  President  must  be 
persuaded  that  this  is  the  correct  move,  that  .It  should  be 
prepared  most  carefully  in  collaboration  with  the  Congress. 

For  the  opposite  alternative  may  be  equally  or  more 
attractive:  associate  tfci  r*js  with  the  NSF  in  a  carefully 
structured  partnership,  just  short  of  a  marriage.  It  is  not 
clear  to  me  where  the  naturv 1  forces  are  more  likely  to  yield 
the  desired  result:  a  vital,  imaginative  U.S.  manufacturing 
sector,  drawing  on  the  nation's  best  science  and  technology 
an(?  staffed  with  well  trained  and  motivated  technical  people. 
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Mr.  Skaggs;  Thank  you,  Dr.  Branscomb. 
Dr.  Millar? 

STATEMENT  OF  DR.  GORDON  MILLAR,  CHAIRMAN,  PANEL  ON 
THE  NATIONAL  ENGINEERING  LABORATORY,  NATIONAL  ACAD- 
EMY OF  SCIENCE,  WASHINGTON;  DC 

Dr.  MillaiLI  don't  promise  you  the  eloquence  of  your  first  pre- 
senter, but'"  FIT  share  with, you  some  of  my  experiences  with  the 
Bureau. 

First,  let  fee  tell  you  a  little  bit  about  myself,  fm  retired  from 
Deere  &  Co.,  where  I  served  over  25  years,  most  of  that  time  as 
vice  president  tot  engineering,  and  responsible  for  the  designs  and 
the  activity  which  created  the  products  which  are  suspect  today  as 
being  in  the  target  zone  for  lack  of  competitiveness.  Since  retire- 
ment I  operate  a  small  venture  capital  company,  so  in  some  re- 
spects Fve  gone, from  m^jor  industry  to  small  business. 

The  real  reason  I'm  here  is  that  I've  served  for  the  past  6  years 
on  the  National  Research  Council  Committee  for  evaluation  of  the 
Bureau  of  Standards  and  chaired  the  panel  which  evaluated  the 
National  Engineering  Laboratory.  I  appeared  before  this  committee 
in  about  this  same  time,  I  think  it  was  the  3rd  of  March  in  1984, 
and  presented  to  you  at  that  time,  my  evaluation  of  the  Bureau, 
which  was  characterized  in  our  report  as  a  unique  resource  of  our 
Nation,  a  resource  that  should  be  supported,  a  resource  of  high 
technical  competence  and  superb  facilities.  And,  that  characteriza- 
tion of  the  Bureau  was  conveyed  to  you  in  a  report,  this  green  cov- 
ered report  in  1984,  a  substantive  report  which  was  not  appreciably 
different  than  its  evaluation  of  the  Bureau  in  1985  and  this  report 
which  was  released  less  than  a  month  ago,  is  our  evaluation  for 
1986. 

In  addition  to  that  document  is  a  piece  of  written  material  which 
unfortunately  was  delayed  in  getting  here,  which  I  understand  you 
iiow  have  available  to  you,  and  it  characterizes  some  of  my 
thoughts  on  the  other  issues,  other  than  just  how  we  should  deal 
with  the  Bureau,  and  a  small  document  that  also  supports  my  con- 
cern with  the  fact  that  we  must  adopt  a  common  system  of  meas- 
urement, and  in  view  of  the  fact  the  rest  of  the  world  has  adopted 
the  metric  system,  I  support  that  adoption. 

So,  let  me  just  touch  on  one  or  two  of  the  highlights  of  the  pres- 
entation. I  see  no  point  in  reading  something  that  is  on  the  printed 

f age,  but  let  me  at  least  share  with  you  some  of  my  thoughts  that 
've  been  asked  to  do  so. 

First,  I  was  asked  to  deal  specifically  with  three  things  in  Chair- 
man Walgren's  letter  of  invitation.  First  of  all,  the  National 
Bureau  of  Standards  is  the  focal  point  for  promotion  of  and  improv 
ing  manufacturing  competitiveness  in  the  United  States,  the  first 
issue.  Second,  is  the  reorganization  of  the  Federal  Government  re* 
garding  how  we  deal  with  the  Bureau.  And,  then  thirdly,  the  whole 
concept  of  manufacturing  centers,  centers  that  would  deal  with  the 
small  businessman  and  make  available  to  small  business  informa- 
tion, and  in  some  cases  some  kind  of  a  lease  arrangement  where 
equipment  that  might  be  involved  in  automation,  such  as  robots,  or 
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whatever  you  choose  to  do,  to  make  pur, small  businesses  .more  com- 
petitive. Now,  let  me  deal  with  each  of  tKose  independently. 

First,  as  far  as  the. Bureau  is  concerned,  I  have  said  before,  and  I 
reitex^ite^againj/ahdiXirefer  you  to  the*reports  which  we  wrote  in 
1984  1986t^d986i;i;'  think.the  Bureau  .is  underfr^ided:  And,  I 
think  that  anything  that  you  dp  to^^aise^the  funding  level  will, be, 
not  only  in  the  national  interest,  but  certainly*  in  the  interest -of 
competitiveness  in  £He  Uriifed';iStates  as  characterized^  the  rela- 
tionship betw^n-'niahWatt^  thi  manufacturing  industries  and 
the  Bureauvof  Standards.  As  a,  practicing  manufacturing  executive, 
Fused  the  Bureau  often,  in  fact,  brought  the  first  project  to  the 
Bureau  iri'1957.  And,  I've  been  involved  from  the  civilian  sector 
with  the  Bureau  of  Standards  ever  since;  ^ 

It  might' be  of  interest  to  you  and  others  that  the  National  Engi- 
neering Laboratory  absorbed  in  1986,  some;  $48  to  $50  million  of 
the  total  budget  of  the  Bureau' which  is  in  the  range  of  $110  to 
$120  million.  Interestingly  enough,  dollar  for  dollar,  industry  sup- 
ported the  Rational  Engineering  Laboratory  so  that,  in  fact,  they 
operated  on  a  real  budget  of  something  in  the- range  of  $90  to  $100 
million.  And  that  support  from  the  industrial  sector,  by  itself,  is  a 
characterization  of  the  worth  which  the  private  sector  holds  the 
Bureau  of  Standards.  The  Bureau  in  the  past  5  to  10  years  has 
gotten  very  deeply  intothe  manufacturing  activity.  The  automated 
manufacturing  research  facility  had  its  debut  last  October.  Some  of 
you  may  have  been  there  and  visited  the  facility.  That's  available 
to  industry  currently  today,  in  order  to  help  industry  solve  some  its 
manufacturing  problems.  So,  the  Bureau  of  Standards  stands  virtu- 
ally alone  in  our  United*  States  as  an  integrated  activity  that  com- 
bines science,  technology,  engineering,  all  the  management  skills 
in  the  creation  of  the  science  that  is  necessary  to  put  in  place  the 
metrology,  the  measurement  processes  that  we  need  in  order  to  op- 
erate in  the  new  global  markets. 

So,  I  think  that  part,  that  whole  aspect  of  the  Bureau  of  Stand- 
ards^ in  my  judgment  is  in  place.  I  think  that  it  functions  well 
within  the  Charter  which  was  drafted  in  the  year  1900,  and  I  can 
only  say  that,  at  this  point,  that  the  activities  of  it  should  be 
funded  to  a  higher  level.  Within  my  written  comments  I  point  out 
that  the  Center  for  Building  Technology,  the  Center  for  Fire  Re- 
search in  the  past  several  years  have  been  cliff-hanging  operations. 
The  people  that  work  there  should  be  given  very  high  marks,  be- 
cause every  year  they  lived  under  the  threat  of  having  their  budget 
totallv  cancelled  and  only  at  the  11th  hour  were  the  funds  re- 
store J.  In  my  judgment  that  just  is  not  good  management,  and  I 
think  that  anything  that  you,  as  a  committee,  can  do  to  restructure 
that  whole  process,  so  that  the  people  within  the  Bureau  are  given 
the  assurance,  in  fact,  that  this  committee  and  the  Congress  and 
the  people  of  the  United  States  recognize  the  worth  of  the  Bureau, 
and  would  have  made  a  major  contribution  to  improving  the  per- 
formance of  the  Bureau,  which  is  already  at  a  very  high  level. 

Now,  with  regard  to  the  organization,  I  am  far  less  skilled  in  gov- 
ernment affairs  than  in  the  private  sector,  and  I'm  not  as  comforta- 
ble in  sharing  with  you  how  I  view  the  reorganization,  the  chang- 
ing of  the  name  and  things  of  that  general  nature. 
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My  first  reaction  was  that  it  would  not  be  in  .the  bestunterest  of 
™w  ™?banpe<its  name<8imply  because  that  might  imply  a 
E  Tge'1?  'mif10?'  which  obviously  it  would,  and  I  haven't 
thought  .through  yet  whether  that's  really  what  we  want  to  do 
But,,  as_  going  back  through;. the  reports  of  which  I  was  the  auth' r 
it  has  been  suggested. for  the. past  several  years  that  certainly  the 
mission- be  studied.  J 

NpK.wI  '  " 
is,  .the  fact 

^iL"^^^?  "-/vr~"";r.*"~  "utiHimtu^  way,  i  cnmK  meres 
^Ll  v°7Hhtr  you  want  to  "se  the  word  competi- 

twsness.  You  have  to  remember  that  competitiveness  in  many  re- 
spects is  didated  by  the  customer,  and  that  force-feeding  technolo- 
gy, force-feeding  manufacture  skills  and  so  forth,  into  an  indus- 
2flW<  doesn't  guarantee  f'  rtjoii  have  a  product  that's  in 

&?X  P  ,C^um-erS  m  a  g1(?bal  market  The  real  thing  that  we 
have  to  deal  with  in  competitiveness,  is  beginning  to  embrace  the 
concept  of  total  quality. 

While  we  monkeyed  around  for  years  in  manipulating  the  busi- 
ness aspect  of  the  manufacturing  process,  we  really  let  our  Japa- 
nese friends  get  the  jump  on  us  with  regard  to  defining  the  manu- 
facturing process  as  a  total  activity  of  excellence,  from  concept  of 
Sti5^  to  delivering  it  in  the  hands  of  the  customer.  Now,  we 
have  not  done  that  ,n  the  United  States.  And,  I've  heard  Congress- 

^ff  f?it'r  ''"t0^6?  say'  ?nd  this  »s  not  anything  I've  invented, 
but  they  ve  said  that,  you  know,  we  really  do  a  good  job  in  re- 
search. And,  I  Jhmk  that's  true.  Our  universities  are  the  finest  of 
any  nation  m  the  world,  and  the  fact  of  the  matter  is,  we  like  to 
J  R*™? he  private  sector,  that  we  do  a  good  job  with  product  de- 
3™e"t  And>  I  think  we  do  a  job  in  many  other  things,  but  the 
missing  link  is  how  ?ou  convert  all  that  activity  into  products 
which  are  m  demand  m  global  markets.  It  doesn't  do  you  any  good 
to  build  products  if  you  don't  have  customers,  and  what  we  lack  in 
the  world  are  customers..  And,  the  reason  you  don't  buy  a  product 
^ic^t^6  V*0?}?  J.nvolved  had  robots,  or  had  automated  ma- 
chines, or  whatever,  it's  because  the  product  doesn't  satisfy  the  cus- 

teSated^iicy'  y°U  ^  b6g5n  to  thi"k  in  terms  of  a  whole  in" 
,,h  3?  stetonent,  I  made  a  comment,  and  I  don't  mean  to  be 
h5T„S m£.  'Aut, lf  y0,Vea-l y  want  to  know  how  to  spell  competi- 
£aS,5?  ^u1  qua.hty-  14 1  the  Product>  in  the  long  run,  that's 
SLaSSS  ?ythe  customer  that  makes  you  competitive.  It's  not  a 

that  inX'lSJ8  S  J?US  ProPOsition-  And'  you  deal  with 
™  ™  the  legislative  effort,  and  how  you  put  investment  on  the 
E  ?f.the  Government  to  create  a  market  and  create  customers 
X5mt£  i6?  y  what  you  need  to  be  competitive,  is  the  question 

rSll  f  tf  5°  fuy**  bey0ndL  my  scope  of  understanding  right  at  the 
moment.  But,  that  is  something  that  we  clearly  have  to  do 

Now,  with  regard  to  the  centers  of  manufacturing  and  that 
whole  activity  again,  I  think  I'd  have  to  take  somewhat  of  a  neu- 
tral view.  At  the  present  ,  time,  as  a  kind  of  a  hobby  company,  I'm 

£nZel™  a.lmaiolom.^f.ny-  We  make  Precision  parts  and  we're  a 
company  in  the  $25  million  range.  We  employ  some  200  people. 
But,  interestingly  enough,  we  view  our  competitive  markets  as 
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purely  domestic.  Our  customers  are  in  many  cases  larger  compa- 
nies, in,  many  cases  we  have  a  proprietary  product  which  we 
market  in  local  areas,  and  J  don't  really  see  at  the  moment  how 
having  available  to  u>  a  iine  of  credit,  if  ^you  Would,  to  put  in  place 
robots  or  other^kinds  of  machines,  would  really  effect  our  competi- 
tiveness. What  would  be  important  to  us,  might  be  to  have  a  source 
of  information.  And,  I  might  refer  you  to  a  little  organization  in 
Dearborn,  and  I  think  it's  called  the  American  Suppliers  Institute, 
which  we  go  to  from  lime  to  time  to  get  infprmation  on  how  to  deal 
with  the  manufacturing  act,  how  in  fact,  to  introduce  some  of  the 
things  that  come  out  of  the  AMRF  arid  how  to  brace  up  our  manu- 
facturing so  that  we  are  more  competitive. 

I'm  hot  at  all  convinced  that  having  centers  managed  by  the  Fed- 
eral Government,  in  coryunction  with  the  State  or  any  other  way, 
that  would  in  some  way  make  available  to  small  businesses  the 
physical  machines,  if  you  will.  I  think  I  saw  the  word  "leasing"  in 
here  someplace.  I  really  don't  think  that's  going  to  go  a  long  way  to 
solve  the  competitiveness  ,  problem.  What  we're  really  dealing  with 
in  the  whole  competitiveness  activity  is  a  change  in  the  manufac- 
turing culture  and  the  business  culture  of  our  nation.  One  of  the 
reasons  the  Japanese  have  been  so  enormously  successful  b  ar- 
keting  products  is  because  they  looked  at  the  entire  process,  ttom 
concept  through  customer  satisfaction,  integrated  that  into  a  busi- 
ness plan  that  accurately  anticipated  the  needs  of  the  customer.  So, 
we  have  to  be  very  careful  that  we  don't  just  focus  on  the  transfor- 
mation act,  the  act  of  converting  raw  material  into  final  product 
ana  say,  that's  manufacturing.  That's  not  manufacturing,  ^  that  s 
just  transformation.  The  true  manufacturing  concept  is  the 
Doming,  Taggucci,  Willoby,  Template  kind  of  thing,  which  really 
looks  at  the  whole  process,  and  I  urge  this  committee  to  take  that 
into  cor3ide  tion  before  you  write  legislation  that  says  m  effect, 
we're  just  going  to  look  at  robots  and  fancy  little  devices  in  a  very 
limited  away.  I  think  that  would  be  counterproductive. 

1  don't  know  what  more  I  could  add  that  you  can't  read  in  here. 
My  present  association,  I  think  as  you  know,  is  with  Southwest  Re- 
search Institute.  I  manage  their  Detroit  office  and  a  whole  host  of 
things  since  I  retired  from  the  private  sector.  But,  Chairman  Wal- 
gren,  I'm  pleased  that  you  invited  me  to  be  here.  I  want  to  say  that 
having  served  for  6  years  on  the  committee  to  evaluate  the  Bureau 
ha*>  been  6  years  that  I've  eiyoyed  enormously.  I  hope  finally,  that 
the  three  reports  which  we've  written  and  I've  written  as  chair- 
man, are  beginning  to  get  some  attention.  There's  75  of  them  here. 
We  print  about  500  a  year,  we  end  up  with  400  left  over,  so  to  get 
rid  of  75  would  be  a  step  in  the  right  direction.  We  have  some  left 
over  from  1985,  we  have  some  left  over  from  1984,  and  they're  free. 
So,  I'll  be  happy  to  answer  any  questions  that  you  might  have. 
[The  prepared  statement  of  Dr.  Millar  follows:] 
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GORDON  H.  MILLAR,  P.  E. 

1»*0  WKXt  Wit  TfU4.0*YTO*A  eSACH.riA.3MH 

25  April,  1987 
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The  Honorable  Doug  Walgren,  Chairman 
Subcommittee  on  Science,  Research  and 

Technology 
Committee  on  Science  and  Technology 
0.  S.  Bouse  of  Representatives 
Washington,  D.  C.  20515 

Mr.  Chairman  and  Members  of  the  Subcommittee 
on  Science  and  Technology: 

Lhlf,ifP^aSed  "be  invited  to  testify  before  your  Committee  on 
villi*  el  I  national  eff°rt  to  increase  global  competitiveness  of 
^tlt*  J?  !u  man"fa5turin9-  «y  name  is  Gordon  H.  Millar.  I 
retired  at  the  end  of  1984,  as  Vice  President  of  Engineering  for 
Deer*  *  Company  in  Molino,  Illinois,     m  the  intervlninl  years" 

Pnaf niit?^  ^1Vm6d  u88,  President  of  the  Accreditation  Board  for 
S  L      Technology,  President  of  a  small  venture  capital 

manufacturxng  company,  and  as  of  the  beginning  of  this  year  as 
fntonio!6    AS800iate    of    Southwest    Research    Institute    in  San 

For  the  past  6  years  I  served  as  a  member  of  the  National 
Research  Council's  Evaluation  Panel  for  ^National  Engineering 
Laboratory  of  the  Bureau  of  Standards.  For  three  of  thfse  yearl 
Refea^ch  ?L„m  T  °£  thf.  Panel  and  author  <»£  the  National 
ST^T^M^.S  1t9h8e6.Nati0nal  ^°°"tory 

S^fon  \  °{  thiS  Te/titt°nyf  I  include  the  1986  NRC  Report  on  the 
Stafcll  HIT*  f  Stand"ds',  National  Engineering  Laboratory? 
The  full  report  is  an  evaluation  of  the  performance  of  the  NEL 
including  the  AMRF  (Automated  Manufacturing  Research  lacility). 

2L"%££  inp?"ance  to  this  Committee  are  the  first  7  pages  of 
SLXSE?  ?  w"rant  y°ur  attention.  They  spell  out  the 
Committee's  views  on  how  the  overall  performance  of  the  NEL  could 
1  »W«ei»te  that  legislative  matters  take  a 
£ ?  i  A  ^"J*  °*  time'  but  1  feel  obligated  to  report  to 
this  Committee  that  the  recommendations  in  the  1986  Report  are 
not  appreciably  different  fan  the  1985  and  1984  Reports.  The 

fnr^ented°^VKfWr0f  '  >84  ReP°rt  was  included*^ Testimony 

I  presented  to  this  Committee  on  3  March,  1985.  o»"«w«y 
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In  addition  to  the  1986  NRC  Report  on  the  NEL  of  NBS,  I  jjso 
include  a  document  giving  my  views  on  the  need  for  our  Bnited 
States  industry  to  embrace  systematic  adoption  of  the  metric 
system  of  measurements.  This  is  a  means  to  eliminate  ??«  <* 
non-tariff  barriers  to  the  importation  and  use  of  United  states 
manufactured  products  in  countries  outside  of  North  America. 

Your  letter  of  invitation  asked  me  to  specifically  discuss 
several  items  associated  with  a  process  for  reinvigorating  the 
National  Bureau  of  Standards  as  the  focal  point  for  promotion  of 
•and  improving  manufacturing  competitiveness  in  our  Uniteo 
States  The  request  also  asked  that  I  comment  on  the 
reorganization  of  the  Federal  Government  regarding  ^ 
research  and  deve)opment,  and  technology  transfer  ot  Government 
intellectual  property  and  competitiveness-  I  will  try  to  make  my 
view  of  our  national  industrial  activity  as  clear  as  possible  and 
to  distill  for  you  recommendations  for  legislative  action,  which 
in  my  judgment  will  improve  the  manufacturing  atmosphere  in  our 
North  American  industry. 

First,  let  me  deal  briefly  with  how  I  view  the  problem  and  what  I 
think  is  necsscary  for  us  as  a  nation  to  regain  our  rightful  role 
in  global  markets. 

For  the  first  half  of  this  century  our  nation  went  «nc^llenged 
as  the  most  innovative,  scientifically  based  manufacturer  of 
industrial  and  consumer  goods  marketed  wherever  civilization 
flourished.  Not  long  after  World  War  II  while  we  as  a  nation 
became  preoccupied  with  the  financial  and  business  management  of 
our  activities,  our  offshore  competitors  pursued  a  path  of 
product  design  and  manufacturing  excellence  which  allowed  them  to 
encroach  not  only  on  our  traditional  domestic  markets  but  on 
those  markets  in  which  we  participated  in  the  offshore 
environment. 

As  business  managers,  we  used  every  excuse  to  explain  our 
increasing  loss  of  competitiveness  in  markets  dominated  by 
science  and  technology-based  products.  You  have  all  heard  the 
arguments  of  labor  rates,  material  costs,  management  stylo  and 
the  inflated  foreign  currency-dollar  exchange  rates. 
Systematically  in  the  past  several  years  these  perceived 
deterrents  ^o  competitiveness  have  been  reduced,  and  even 
eliminated.  In  the  most  recent  years  the  change  in  exchange  rate 
has  reduced  the  value  of  the  dollar  in  the  uapanese  market  by 
more  than  5>0%.  These  changes  have  had  little,  if  any,  influence 
on  how  truly  competitive  our  products  are  in  global  markets. 
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Nothing  is  absolute,  and  certainly  the  items  cited  in  the  above 
paragraph  plus  some  of  the  non-tariff  barriers  imposed  by  our 
trading  partners  have  had  an  influence  on  the  balance  of  trade, 
which  for  the  most  part  is  unfavorable  from  our  point  of  view. 
The  truth  of  the  matter  is  that  in  recent  decades  we  have  devoted 
our  energy  to  practically  every  activity  other  than  concentration 
on.  the  integrated  design,  manufacturing  and  customer  satisfaction 
excellence   which    is    the.  true   heart    of    competitiveness.  This 

c£~lt  fC?iIlt?ifcla    chara<*erized    by    the  Deming-Taguchi 

Concept  of  Total  Quality  and  is  an  absolute  essential  if  we  as  a 
nation  are  once  again  to  become  a  factor  in  the  global  market  for 
technology-based  consumer  products* 

I  suggest  tha .  the  answer  to  the  ques*  .on  of  *how  do  you  spell 
competitiveness?'  is  TOTAL  QUALITY.  with  this  brief  preamble, 
let  me  deal  more  specifically  with  the  issues  that  you  have  asked 
me  to  discuss. 

The  first  question  is  whether  increasing  the  budget  of  the 
National  Bureau  of  standards  will  help  improve  and  be 
advantageous  to  improvirg  the  manufacturing  environment  in  our 
United  states.  As  I  have  reiterated  for  the  past  several  yoars 
in  the  NRC  publication  reports  of  the  NEL  of  NBS,  it  is  my 
conviction  that  funding  for  the  Bureau  of  Standards  must  be 
increased  if  we  are  to  maintain  an  ongoing  source  of  fundamental 
metrology  essential  to  the  support  of  manufacturing  in  the  United 
States.  To  what  level  this  activity  should  be  supported  is 
dependent  on  how  the  mission  of  the  National  Bureau  of  ^andards 
is  defined. 

It  has  been  a  cliche  for  years  that  something  is  or  is  not 
vUf^t  iri  S.tone-  Xt  might  come  as  *  surprise  to  this  group 
1?  uJi,  T£^°nu0f  ths  National  Bureau  of  Standards  articulated 
14  May,  1900,  by  the  Congress  of  the  United  states  says  in 
part  ...no  morj  essential  aid  could  be  given  to  manufacturing 
ZZTi?'^thr  Mker8.of,  scientific  apparatuses,  the  sc?entif?2 
hv  *  ?L?KGoVernrrt  °f  schools'  colleges  and  universities  than 
Bill  nrni^vl  °f  th! ■  instiJbUtion  proposed  in  this  Bill."  The 
?  h%  creatlon  of  the  National  Bureau  of  standards. 
enaravL  f.Unthtr  interes*  this  Committee  that  these  words  are 
engraved  in  stone  carved  into  the  marble  walls  of  the  Lobby  of 
the  Administration  Building  of  the  National  Bureau  of.  standards, 
na^urf Snfr9/  Mar*land  location.  If  anyone  ever  doubts  the  vital 
"T".f?f  °»c  nation  maintaining  a  sound  technological  and 
scientific  metrology  base  in  the  support  of  industry,  they  should 
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simply  visit  the  Lobb^  of  the  Administration  Center  of  the 
National  Bureau  of  Standards,  and  read  the  declaration* 

The  mission  of  the  NBS  is  clear  that  it  was  conceived  and  it  has 
been  directed  to  support  commerce  and  manufacturing  in^  our 
country.  As  recommended  in  our  1986  Report,  it  is  the  unanimous 
opinion  of  our  Committee  that  this  mission  should  be  reviewed  and 
expanded  to  embrace  a  new  and  developing  perception  of  how 
science  and  technology  influence  our  manufacturing 
competitiveness* 

Kith  this  thought  in  mind,  I  fully  support  an  increased  funding 
level  of  the  Bureau  of  Standards.  Whether  this  should  be  a 
doubling  of  the  budget  in  5  years  as  propo:ed  by  Senator  Hollings 
or  whether  it  should  be  a  restructuring  of  NBS  activities  in  a 
zjore  focused  way  and  within  a  more  limited  funding  profile  is  a 
question  that  requires  some  fair  amount  of  studi .  It  can, 
however,  be  easily  determined  once  we  agree  that  the  development 
of  scientific  and  technologically  understanding  in  che  creation 
of  manufacturing  standards  is  an  essential  r>art  of  the 
competitiveness  formula. 

There  is  no  question  that  investment  on  the  part  of  the  Federal 
Government  in  the  development  of  industry  *tl  standards  and 
associated  activities  which  ill  embrace  the  concept  of  TOTAL 
QUALITY  Irom  concept  through  customer  service  is  an  absolutely 
esst  »tial  ingredient  to  .  regaining  competitiveness  in  global 
markets* 

As  part  of  the  first  issue  I  have  been  asked  to  comment  on  the 
use  of  metric  measurement  or  conversely  the  continued  use  of 
English-based  units  in  our  domestically  manufactured  products . 
Enclosed  as  part  of  this  Testimony  is  a  brief  essay  I  presented 
about  a  year  ago  here  in  Washington  as  the  Keynote  Speech  to  the 
American  National  Metric  Council. 

For  practical  purposes  the  speech  contains  nothing  new.  I  am  not 
impressed  by  anything  unique  about  the  metric  system  or  the 
Engl xsh-ba sea  system  or  some  other  system  not  yet  invented.  What 
is  important  is  that  as  a  nation  we  embrace  a  measurement  system 
and  adopt  industrial  standards  within  this  measurement  fracawork 
which  will  not  permit  offshore  competitors  to  create  non-tariff 
barriers  to  use  of  United  States  manufactured  products  within 
-heir  community.  To  achieve  this  end  we  no  longer  have  a 
choice.    We  can  spend  valuable  time  in  oratory  and  debate,  we  can 
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about^havTn!,  ab?^  \"forei9n  system,"  we  can  rise  up  in  protest 
ffle«urenheanVtinItyle°s,  tHf  wTtruly   ■lZnAt?*iti0n\1  d™eStic 

2E,E£  i.Ylth  the  excePtion  °f  the  united  states,    I  do  not  car e 
whether  this  system  is  metric,  English,  Martian,  or  whatever,  but 
f.°°lhardv  to  stonewall  an  isolated  measurement  posi^io-  a"d 
jeopardize  our  return  to  a  global  competitive  statue  by  doing  so. 

uni^ItVe^  in  these 

force  to  our  global  "cVpetftivflo^u^a?  t0  6liminate  3  negatiVe 
The    second    item    I    have    been    asked    to    comment    on    is  <-h» 

indullri«fi0n  °K  th?,F^eral  Government  Tith  regard  *£ 
industrial  research  and  development.     Senate  Bill   §907  n«««.I. 

bunt-Tn'the  ^oifnda^0"01, InStitUte  o^SStaofi?  wh'ich  w^be 
S  nffL  nf  n  f  l?","1  the  National  Bureau  of  Standards  and 
t  siZtd  c^L^ni 3uct^'  lochnology  and  Innovation  and  create 

would9be  w^hin  t^  DlLr?  "derStanding  this  new  organization 
wouio  De  within  the  Department  of  Commerce  and  be  headed  bv  a  new 
Under-Secretary  of  Commerce  for  Productivity  and  Technology! 

on^the^lurlace1"^  V?  .t0  S-tU<Jy  this  P«Wl.  but  I  believe 
SHB£^^~'^^  SL3fit\  member  and 

gee  s  "^^^.^^nt^  ffiiaS'^hSS 
M^S^K^  *  thtT^s  a„" 


«  a  new  organization  can  and  will  proviso  a  hioh  „«= 
competent  leadership  and  a  reasonable  p  ocess  for  funrf,-™ 
citizen"5!  cannot  l**™«>"    Practicing    engineer  'and1"! 

organ^tion?  ^         t0  SUPP°rt  the  formation  of  a 
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On  the  other  side  of  the  coin,  if  the  formation  of  the  National 
Institute  for  Technology  were  to  simply  establish  a  new 
bureaucratic  process  and  generate  new  layers  of  ^nagerial 
obfuscation,  then  I  would  rather  support  increased  funding  of  the 
National  Bureau  of  Standards  and  develop  a  new  reporting  status 
directly  to  the  Secretary  of  Commerce.  I  do  ta*e  heart  ir i  the 
fact  that  Committees  like  this  Committee  today  understand  better 
than  ever  the  fundamental  role  science  and  technology  ?lay  in  the 
health  of  our  nation.  I  accept  at  face  value  the  seriousness  and 
intent  of  your  effort.  With  this  background  and  allowing  me  the 
caveat  that  I  give  this  opinion  with  no  real  knowledge  of  the 
details  of  execution,  I  support  and  embrace  a  new,  more  visible 
organizational  arrangement  that  would  move  the  NBS  to  a 'higher 
level  in  our  Federal  Government  which  would  demand  the  attention 
of  our  elected  legislators  and  their  appointed  secretaries. 

I  have  also  been  asked  to  comment  on  a  host  of  proposals  to  deal 
with  technology  transfer,  Government  intellectual  property  and 
comoetitiveness.  I  find  this  particular  issue  Sd°lx 
difficult  to  assess  tnan  the  funding  Jeyel  required  by  NBS  or 
reorganization  of  our  technical  activities.  From  what  I  have 
read,  it  appears  that  what  these  several  proposals  would  do  is  to 
out  in  Place  a  mechanism  that  would  make  available  to  small 
businesses  a  higher  leveL  of  manufacturing  scientific  and 
technical  expertise  that  individual  small  businesses  might  not  be 
able  to  afford  without  outside  help.  _  The  help  P-<?^1*  "°V^ 
include  the  leasing  of  flexible  machining  centers,  the  training 
of  managers  and  engineers,  the  use  of  historically  proprietary 
technical  information  and  other  activities  nass^"teb^ 
bracing  up  the  competitiveness  of  our  emerging  small  business 
environment . 

On  the  surface  these  activities  would  appear  to  have  merit.  What 
worries  me  is  that  the  unique  characteristic  of  business  in  our 
United  States  is  predicated  on  a  fierce  level  of  entrepreneurship 
and  a  high  level  of  competive  sense  within  competing  industries 
of  our  nation.  Our  new  objective  in  what  we  do  as  a  nation  is  to 
convert  the  energies-,  generated  in  the  small  business  sector  to 
meeting  global  competition  without  harming  our  internal  domestic 
relationships.  It  strikes  me  that  any  businessman  large  or  small 
who  truly  embraces  a  global  competitive  posture  will  very  rapidly 
f*nd  cut  what  it  takes  to  accomplish  this  task.  The  problem  is 
not  so  much  that  the  small  businessman  won't  embrace  new 
technology?  the  real  problem  is  that  survival  of  the  small 
businessman  is  so  far  still  perceived  as  a    domestic    issue.  The 
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customers  of  the  average  -mall  businessman  in  the  United  States 
are  for  the- most  part  the  larger  manufacturer  or  in  manv  cases  1 
tTTt  °f  Products'     By  introducing  new  technology  "the 

'  tSemL?""neSf  1"'  We  ™L  wel1  maks  them  competitive  amongst 

l^Zf*H  S  and  by  PrJ?vidin9  l^er  cost  components  .to  more  major 
manufacturers  contribute  in  a  way  to  global  competitiveness  I 

a°dav  to  r1^^  lf,She  iVe"9e  sma11  businessman  operating  on 
a  day-to-day  basis  could  and  would  make  that  association. 

~  objJf1ftlon  .to  th.e  creation  of  centers  for  manufacturing 
loun^Mon'  ofTh3KfnK91Teerin9  directorate  of  the  National  SciencI 
Foundation  of  which  I  am  a  member  of  the  Advisory  Board  has 
created  11  centers  for  engineering  research  at  the  university 
ZJZia'u  ™y  ^dgment  those  centers  have  been  successful.  i 
would  hope,  however,  that  we  go  r.bout  this  program  in  a  way  that 
maKes  it  easy  for  the  small  businessman  to  embrace  the  concepts 

tLJ^LJ^f1'..  and  lhat  ar>  Participants  in  the  Federal 
Government  we  don't  expect  overnight  results. 

We  have  become  a  very  clode-coupled  nation.  We  tend  to  want 
immediate  results  and  believe  that  if  we  invest  suffwtnt 
resources  qonsisting  mostly  of  money  into  any  particular 
activity,  success  is  assured.  I  caution  everyone  concerned  with 
tnis  activity  that  results  from  the  influx  of  funds  to  centers  of 
project?       9  eXCellence  fcr   sma11   business  is  not  an  overnight 

£K,JLcnati??..vWe  v.ar^  dealin9  with  some  fundamental  cultural 
changes.  Although  I  support  this  activity  as  in  the  riqht 
direction,  I  also  suggest  that  we  develop  a  posture  of  paJence 

Irl^naT0-33  t0  ^  ".'  wel1  35  learn'  Results  will  lomt 
l^iZa  9  Sul  our /,nau.strial  culture  not  from  the  simple  act  of 
?  "1"'  a„  rob°t  °r  flexible  machining  center  or  a  computer-aided 
«p  P,r„  -.^  "porting  system  into  any  specific  business,  if 
2L«  W£n^V°  Crlate  the3e  activities  on  the  above  basis, 
ovlr  »°  d°  so,'  but  we  should  be  prepared  to  do  so  at  least 

°e"pi?ent7ear  °r  probably  lon9er'     HelP  is  defined  by  ?he 

haverma^  Wai?ren'   Menlber.s(  of  the  Subcommittee,   I  am  pleased  to 
lc    Ith13    opportunity    to    present    my   views    and   „ijh  you 
success  in  your  endeavors.  ™  y 


Gordon  H.  Millar 
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Keynote  Address  delivered  to  the  American  National  Ketric  Council 
22  September,  1986  -  Washington,  D.  C. 


Mr.  -  Chairman,  Participants  in  the  American  National  Metric 
Council,  Ladies  and  Gentlemen: 

It  is  a  special  pleasure  for  me  to  have  this  opportunity  to 
reiterate  for  you  my  long  standing  support  for  the  adoption  of 
the  metric  system  by  United  States  industry.  As  powerful  as  our 
nation  is  and  as  technologically  competent  as  we  are  in  industry, 
it  still  is  of  the  utmost  importance  that  we  communicate  rapidly, 
accurately  and  competently  with  our  industrial  associates  and,  in 
particular,  our  customers  in  the  new  and  emerging  offshore 
markets  which  make  up  our  new  global  community. 

For  several  years  now,  I  have  been  away  from  active 
participation  in.  the  introduction  of  the  metric  system  to  Deere  & 
Company  operations.  As  many  of  you  are  aware,  Deere  &  Company 
expanded  in  the  late  1950' s  to  begin  operations  outside  of  the 
United  States.  Manufacturing  operations  vere  acquired  in  several 
West  European  nations  and  marketing  outlets  and  assembly 
operations  developed  in  Latin  America  and  other  parts  of  *he  free 
world. 

Throughout  this  expansion  process  and  as  a  result  of  the 
economic  need  to  rationalize  product  design,  Deere  became 
immersed  in  the  problem  of  converting  drawings  from  English  units 
to  metric  units,  or  in  some  cases,  converting  European  drawings 
of  metric  parts  to  English  units  for  manufacture  in  the  United 
States.  The  problem  was  compounded  to  some  degree  by  the  fact 
that  drawings  also  had  to  bti  converted  from  first  angle 
projection  to  third  angle  projection,  which  for  those  of  us 
trained  in  the  art  and  practice  of  conventional  drafting  was  not 
a  natural  conversion,  no  matter  what  our  starting  point. 

As  more  and  more  technical  exchange  developed  between 
organizations  and  individuals  trained  in  English  units  and 
organizations  and  individuals  trained  in  metric  units,  it  became 
increasingly  clear  th  .t  some  systematic  way  had  to  be  developed 
to  enhance  our  ability  to  exchange  information  and  to  accurately 
convey  engineering  specifications  and  dimensions  between 
operating  units. 
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by  tbf'Je'f^lt&elL^l  relationship  was  further  compounded 
v  _  .    different  languages  and  the  cultural  difference 

between  practicing  engineers  in  various  countries.  ai""ences 

the  u«t  ^aH*?*^'  We  began  t0  work  abound  the  problem  through 
™"!e  of ,  dual  dimensioning  with  development  of  common,  drawing 

means  to  tnl^K^r9^  and  3  h°8t  of  otheT  practical 
«n?2?  ?u  m\nimize  the  impact  and  cost  of  operating  in  a 
multi-cultural  engineering  environment.  operating    ln  a 

became°rmore8tf^PlvthhonJ^Ca'5  °f  the  I608'  these  relationships 
Decame   more   finely    honed;    products   with    interchangeable  parts 

n««simanU^f Ured'  and  c°rporate  standards  emerged  that  were 
useable,  although  clumsy  and  complicated.  mar  were 

chanoesln  n,38  ^  "J*10  enthu8ia8"'  anywhere  to  make  drastic 
changes  in  our  engineering  procedures.    The  arguments  for  the  use 

fegendfrv   tnT^r",8    ir\the   0nited   State8   border*  on 
legendary,    and   all   of   us   have   heard   the   arguments  many  times 

unita^o  SSuX!??  2f  en9ineers  to  change  from  metric-based 
were  lust  ll i8h;ba8ed  u"itl-  la  non-North  American  organizations 
alrpMpn?«  ma  B1t1xong'  and  although  the  resulting  interchange 
a  c^Mv  o  aiUOW  B°T  cro8s-pollination  of  activities,  it  via 
a„„f,  }y'  ComPlex  system  subject  to  numerous  errors  in  the 
conversion  process  alone,  not  the  least  of  which  was  the  question 
e^aWrT068/  "andard  fasteners  and  the  desire  of  every" 
prodSrt  mav °   fUl}   BeiL  of   field  te8t8'    even  though  a 

fastenerrfr™  nnp  k  f  maj°kr  °han9e  other  than  the  conversion  of 
rasceners  from  one  basic  system  to  the  other. 

more  carefullT^  Ll°.V  many  °f,Ul  in  en9i"eering  began  to  look 

°f  Vehement  .T"  ^  "-/clear  that  somt'common 

n«S«.«,   measurement,   no  matter  what  that  system  might  be.  was 

proluct^  and  fhl8"  l°<  ^Y?  ahf*d  "pidly  °n  development  of  rew 
«nK™         ?      the    rati<>nalization    of    product    designs    and  to 

which^staUd^that^De^e8  lll'TlVi  P°Ucy  W°8  ad°Pted 

wouxc    De   metric    where  xts    adoption    could    be    put  in  place 
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without  significant  cost  penalty.  The  net  result  of  this  policy 
was  that  a  higher  percentage  of  new  products  would  be  executed 
within  the  metric  framework,  but  that  few  if  any  old  products 
would  be  converted  to  either  metric  dimensions  or  metric 
fasteners.  Many  of  us  felt  that  as  old  products  were  phased  out# 
a  ihore^  common  measurement  system  would  emerge  and  engineering 
communications  with  various  units  throughout  the  world  would  be 
enhanced. 

Adoption  of  a  gradual  long-term  policy  to  achieve 
commonality  in  design  executions  through  the  adoption  of  the 
metric  system  deserves  a  fair  share  of  the  credit  for  enhancing 
communications  but  was  not  alone  in  this  position.  Concurrent 
with  the  adoption  of  a  common  measurement  standard  was  the 
development  of  a  technical  dictionary  in  four  languages  which 
became  part  of  our  Deere  6  Company  international  standards.  This 
dictionary  has  grown  from  relatively  wimple  beginnings  to  a 
four-volume  set  of  multi-language,  metric-based  technical 
explanations  which  are  us»d  as  notes  or  appendages  to  drawings 
and  product  specifications  created  anywhere  in  the  Deere  system* 
whether  it  be  by  conventional  technique  or  increasingly 
computer-aided  design  capability. 

It  is  an  interesting  side  note  that  the  almost  simultaneous 
introduction  of  computer-aided  design  capability  atabout  the  ti^.e 
the  metric  issue  reached  its  apogee  probably  slowed  down  the 
universal  adoption  of  the  common  metric  system  more  than  it 
helped.  The  programming  change  for  producing  design  output  in 
either  metric  or  English  units  is  relatively  simple,  and  as  a 
result  the  agony  of  major  disruption  by  universal  change  was 
delayed. 

All  of  us  are  familiar  with  and  have  read  about  some  of  the 
savings  and  some  of  the  activities  in  Deere  which  resulted  in 
many  cases  in  somewhat  lower  product  and  manufacturing  costs  *'ith 
the  adoption  of  metric  standards.  The  selection  of  sheet  steel 
to  nominal  metric  dimensions  even  though  thesheets  may  have 
started  out  in  life  in  inch  units,  was  n  interesting  and  novel 
approach  to  the  introduction  ol  metric  dimensioning. 

A  dramatic  reduction  in  the  number  of  standard  fasteners 
resulted  when  preferred  metric  fastener  dimensions  were  adopted 
in  lieu  of  the  almost  infinite  number  of  English-based  units 
whirh  nad  been  traditionally  used.  I  would  like  to  announce  that 
the  fastener  story  had  a  wonderfully  happy  ending,  but  although  I 
have  been  away  from  active  participation  now  for  over  two  years, 
my  feeling  is  that  we  probably  did  not  exercise  enough  discipline 
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in  the  fastener  policy  as  we  should  have.  Engineers  love  to 
create  special  deigns,  whether  they  are  fasteners,  other 
elements   or   components.     others   in   this   audience   can  probably 

ntwiLn  *»Jhe  faCu  that  creatin9  special  metric  fasteners 
5  °™  ^^  as  much  "ward  to  a  designer  as  creating  a  special 
English-based  fastener,  but  if  the  fastener  issue  is  to  be  laid 
r^Hnv  I  ourKdesign  Philosophy  must  be  reappraised  as  well  as  our 
policy  for  the  use  of  standard  fasteners. 

s%veral   decades   now   I   have   been  a   spokesman   for  the 

dim^on*^  "°fldwid°«,  8t*ndards  ™*  the  use  of  a  common 
dimensioning  system.     To   the   disappointment  of  many  of   you,  I 

f?P°rt,  that    giYen    total    ^eedom    of    choice/  I    have  no 
™^  interest    in    the    metric    system,    the  English-based 

system  or  any  system  no  matter  what  its  origin  or  its 
worlSwid.UrfAr  *?h  imP°rtant  issue  is  fco  develop  a  common  system 
^rin?r»?  .£*  thS  fre?  excnan9e  °f  scientific,  engineering, 
technical  and  manufacturing  data. 

u«rHnnny<  °f  y°U  Probablv  had  ^e  experience  of  living  and 

SSiS9    «?   ?    multi-national    environment    outside    ofthe  United 

Ihe  counhrf.n  is  a  9°°d  exajn*le  of   this  environment, 

^ne  countries  of  Western  Europe  are  about  the  size  of  our  larger 

has Tfr.i!Lthe  UnitGd  Statt°'  bUt  each  has  its  own6  language]  lltl 
A  L^nrTCV  eaGh  13aS  itS  own  set  of  laws  *nd  customs. 

Germany  to  Switzerland  and  Italy.  You  would  deal  with  four 
ttl^lT  'fancies,  and  at  least  th"e  languages?  AstSte 
it  iTal  ?nn  l.earn^  h°w  fco  opiate  in  this  environment?  but 
it  adds  an  element  of  complexity  and  can  be  a  source  of  error  in 
business  and  technical  relationships.  source  or  error  in 

S^SOUE^L thiS  environment  with  the  environment  in  the  United 
h^!uWhereJwe  can  travo1  in  50  separate  States  in  half  a 
hemisphere  and  at  all  times  work  in  a  common  monetary  system  and 

LZ°7°U£Tll»>  *\  P^bably  WiU  b0  disPuted  by^istorians" 
bi*t   I   believe   that   adopting  a   common   system  of   technical  and 

«m^?eSn,reXC.hange  Wi^h/n  tne  States  of  our  country  played  no 
ttlture  if  nn*.PSOP?nin9  °Ur  United  States  to  *  Position  and 
reasons'  it  hPhnnv^T6'  WOfld  trade'  For  the"  «nd  other 
to    fdont    «b  th°SI  °f  US  in  industrY  in  the  United  States 

LU    aaopc    a    common    standard    of   measurement    to    f  »n<  n 
exchange  of  technical  information  worldwile.  facilitate  the 

™„»  „N°ne  .°£  Us  any  lon9er-  have  freedom  of  choice  of  what  this 
measurement  system  will  be.  It  is  worldwide,  the  S  I  system  of 
measurement    or  more  commonly  the  metric  system,    ^option  of  the 
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metric  system  for  the  manufacture  of  products  in  the  United 
States  for  use  in  other  parts  of  the  world  greatly  simplifies  all 
the  processes  associated  with  developing  markets  for  United 
States  manufactured  goods  on  the  emerging  global  markets. 

In  order  to  accomplish  what  I  believe  is  absolutely 
essential  to  our  nation,  we  must  be  extremely  careful  tc  not 
become  cause-oriented  or  argue  for  measurement  benefits  that  are 
only  incremental  to  the  adoption  of  the  metric  system.  Amongst 
ourselves  and  when  we  talk  to  others,  we  tend  to  argue  that  the 
metric  system  has  some  inherent  simplicity  because  it  is  a 
decimal  system  and  because  the  constants  usei  in  the  development 
of  engineering  specifications  are  in  some  special  way  fundamental 
to  the  process  of  measurement. 

In  my  judgment  we  should  avoid  this  thrust.  A  friend  of 
mine,  a  pastor  in  a  local  church,  told  me  one  time  that  if  God 
had  intended  the  world  to  be  on  the  metric  system,  Jesus  would 
have  had  10  disciples.  This  may  nave  beem  said  in  jest,  but  it 
is  the  tip  of  the  iceberg  with  regard  to  the  thought  procejs 
involving  universal  adoption  of  metric  dimensioning. 

We  must  be  extremely  careful  to  make  sure  that  the  metric 
system  is  used  where  it  benefits  industry.  As  a  common  system  of 
measurement  the  metric  system  offers  enormous  advantages  in  the 
development  o£  technical  information  worldwide  with  a  minimum  of 
conversion  errors  and  a  maximum  of  readability  and 
understanding.  For  this  purpose  it  is  ideally  suited  to  our 
technical  world  and  I  strongly  advocate  its  adoption  and  use  for 
this  purpose. 

The  connotation  in  this  effort  that  must  be  avoided  and 
which  has  raised  the  resistance  on  the  part  of  the  general 
population  in  the  United  States  derives  from  ^n  "e'ther/or" 
mentality.  When  the  metric  system  was  first  eropor>ed  as  a 
standard  for  use  in  the  United  States.-  there  wer?  outcries 
throughout  our  country  that  there  was  no  neeu  Z\*z  "hinge,  that  it 
would  be  enormously  expensive  and  that  we  would  have  to  change 
all  our  thinking  and  buying  habits.  These  fears  were  based  on 
the  fact  thai  teaspoons  would  become  grams,  quarts  would  become 
liters,  yards  would  become  meters  and  a  whole  raft  of  changes 
would  affect  our  domestic  life. 

Thft  truth  of  the  matter  is  that  ±  advocate  none  of  this  and 
sec  no  reason  why  we  cannot  adopt  the  metric  system  where  it 
serves  a  useful  role  in  trade  and  commerce  and  continue  to  use 
the  conventional  English-based  systems  whc*e  it  serves  our 
domestic  life. 
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on  «  nfnnt  y°u  "h°  fly  know  that  we  live  in  the  United  states 
sSrvevino Lr-litt \°£  ?raPh  ,PaPer.  In  the  developing  yea.s 
Zlllli  'n-SfJ ] \  *  travf,led  throughout  the  land  and  laid  down 
section  lines  in  one  mile  square  grids.     If  vou  flv  in  a  liah* 

illlll™  S?r    °f    the* most  demote   parti   c£    our  Western 

tops     of^mlun^ln?8  i"PpM,r  in  the  de°ert'  °"  the  BidSl  aSd 

tops  or  mountains  and  in  almost  inaccessible  vallevs  t 
sometimes  ponder q  over ^  they  actually  got  there?  'there 
S  "  wo"ld  be  foolhardy  and  of  no  productive  reward  to 

Ibtn  EnVinh 8eCti°n  ,lines  would  b0  *■  kilometerrrathor 
than  English  miles.     A  section   is   a   section,   and   it  male  is "no 

^"etsn:LtLOUr,hrelati°n8hiP  as  a"  industrial  nation  to"  global 
chains  rods  or  Eh% sections  are  measured  in  miles,  kilometers, 
cnains,  rods,  or  whatever  you  choose. 

ThoseTof  Z?JS?\.  te  ffid,  f0r,  much   of   our  *»estic  activity. 
rs„p|,     I  ,    "°  hMe.  lived  and  worked  in  Europe  know  that  even 
}*     c«rniC  countries  you   still  purchase  food  by  the  pound? 
but  for"  or0  *9iraB,S'  sli9htlv  *«9er  than  our  United  states  Pound 
but  for  practical  purposes  the  nutritional  equivalent.  Bottles 

whether  °irtW1ins0  the  S3me'  »nd  ifc       really"  unimportant 

-EELS.  H  is  intact  rbottle^ormiJk.  °f 

worldThLi8/U^i^lfS,tiand^diZati0n',  h°wever'  in  the  more  technical 

w«n  .^r,..^  «     international  distress  frequency,     ah  modulation 
pS  mooM?^f  f°r  voice  oommunications  between  118  MH  and  136  MH 
visual   o^*0"  W8S  adopted  for  navigation  purposes  in  She  VOR  or 
?hrLsTum;ntn9eiandyiSnoem  b?ee"   "8  HH  and   118  ™  worldwide? 
modulated    between ml    H'*""^    th,rou9hout    the    world    are  FM 

of^ta^ardi^tiortr/wr^ien 
P«is.    '    "0t    l0"9   after   ^ndborgh's    flight   from   New   York  to 

the   JorW0!?  Lm?eA<   that  tne  role  of  metric  systom  in 

trLsfer  of  scientifio11?^  ^  SimPle'  clear  and  error-free 
conse  iV%aSSafn\Cs  ^^X^ty^ 
mtrenrionfari°imy  ^b^catl.  C°mPetin9  "  -WiE 
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With  some  acceptance  of  the  mission  of  the  metric  system  in 
our  industrial  world  the  real  question  we  face  is  how  to 
i^le^nt  that  mission  within,  the  United  States  and  in  concert 
with  other  metric-based  countries.  To  start  with,  we  should  make 
sure  that  we  properly  portray  the  metric  system  in  our  c°un«:ry 

as  an  end-all  systlm  £0/ all  classes  of  measurement ,  but  a 
Silly  compatible  system  to  be  used  in  the  BPf?Y£ 
technical  and  business  relationships,  particularly -  as  ^ese 
relationships  apply  to  products  of  increasingly  more  complex 
technology. 

It  may  come  as  a  surprise  that  a  great  many  products  in  the 
United   States  have  been  metric  almost  their     ^irf  *™-_in TV* 

most  common  of  these  is  Uie  35  MM  c/mer\^hlch^adnh^Lc;uticals 
ore-World  War  II  Germany.  We  go  from  there  to  pharmaceuticals 
and  prescription  drugs  which  have  been  dispensed  since  their 
inception  in  grams  orcc's.  What  is  probably. less  ■ known  is  that 
virtually  all  visual  light  optics  are  specified  in  metric 
dimensions.  Anyone  involved  with  photography  is  ?PP"«**™%°* 
the  almost  universal  50MM  lens  and  its  snorter  or  -Longer  28KM  and 
90  MM  cousins.  In  the  manufacture  of  transmissions  we  have 
virtually  standardized  on  the  preferred  millimeter  f^ions  for 
ball  andY  roller  bearings,  and  in  engine  manufacture  a  Pf^uct 
which  is  built  in  the  highest  volume  of  practically  anything 
the  United  States,  the  common  spark  plug,  is  an  all  metric 
product  with  10  MM,  14  MM  and  18  MM  standards. 

In  the  heavy  equipment  industry  the  injection  equipment  for 
diesel   engines   is   all  metric  with  plunger  size,  ^^^"c 
dimensions  and  injector  nozzles  specified  m  metric  dimensions. 

The  list  goes  on  and  on  and  is  a  result  of  business 
decisions  made  in  some  cases  decades  ago  that  quite  ""P1*""*®* 
in  a  very  pragmatic  way  metric  specifications  for  the  products 
involved  was  the  best  economic  decision. 

The  question  we  race  now  is  how  to  use  the  lessons  learned 
from  history  to  enhance  the  productivity  of  our  industrial  base 
in  the  United  States.  I  suggest  that  we  continue  to  use  the 
metric  system  in  the  design  of  new  products  where  the  application 
of  pref  rred  metric  dimensions  will  increase  marketability,  lower 
cost  and  enhance  the  business  interface  between  the  United  states 
and  the  emerging  global  markets. 

Secondly,  and  probably  of  greater  importance  than  any  single 
effort  is  to  work  within  our  professional  societies  to  develop 
industrial    standards    which    are    consistent  and  interchangeable 
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with  standards  developed  by  the  ISO  for  the  nations  of  Europe  and 
other  organizations  which  develop  and  distribute  standards  in 
other  parts  of  the  world.  The  ridiculous  waste  of  man  and  brain 
power  in  the  development  of  competing  standards  which  vary  only 
in  their  employment  of  different  measurement  bases  is  not  only 
wasteful  but  in  my  judgment  intellectually  deceptive.  I  cannot 
accept,  for  example,  why  standards  for  roll  protection  in  the 
heavy  equipment  industry  written  in  the  ISO  format  of  the  EEC 
countries  is  not  a  perfectly  acceptable  standard  in^  our  United 
States  down  to  the  last  comma  and  period.  I  see  no  reason  why 
engineering  talent  should  be  wasted  converting  metric  standards 
to  English  units  or  English  units  to  metric  units  under  the  guise 
of  producing  a  standard  more  applicable  to  a  specific  local 
area.  It  is  beyond  my  comprehension  how  a  crawler  tractor  in 
North  America  demands  one  set  of  roll  guards  and  those  in  Europe 
a  separate  set  with  different  levels  of  protection,  simply 
because  they  are  dimensioned  in  different  systems.  Is  a  human 
life  in  one  part  of  the  world  worth  more  or  less  than  that  same 
life  in  a  different  part  of  the  world. 

I  am  not  so  naive  as  to  think  that  standards,  whether  they 
are  metric  or  English,  are  not  used  from  time  to  time  as 
non-tariff  barriers  and  as  an  impediment  to  the  cross-flow  of 
products  between  competing  countries?  because  they  are.  I 
remember  during  the  time  I  lived  in  Europe  the  headlight  issue 
between  France  and  West  Germany.  For  automobiles  to  be  sold  in 
France  an  amber  tinted  lens  on  the  main  driving  lights  was 
required.  In  West  Germany  amber  tinted  lenses  were  prohibited, 
and  yet  the  countries  shared  a  common  border,  had  a\»out  the  same 
weather,  and  at  that  time  at  least,  the  same  driving 
regulations.  We  should  not  let  metric  system  adoption  be 
manipulated  to  serve  the  self-interests  of  organizations  involved 
in  the  development  of  standards  or  the  manipulation  of 
international  trade. 

The  practical  question  we  face  is  how  to  enhance  the 
continued  use  of  preferred  metric  units  in  the  development  of 
products  and  the  writing  of  standards  in  our  United  States. 
Although  I  am  no  longer  active  norinvolved  in  the  introduction  of 
new  engineers  to  industry,  I  was  continually  surprised  during  my 
corporate  years  with  the  number  of  engineers  who  came  to  industry 
with  virtually  no  knowledge  of  not  only  the  metric  system  but  the 
role  that  measurement  and  standards  played  in  international 
trade.  It  might  be  possible  to  insist  through  the  process  of 
accreditation  that  engineering  schools  make  sure  their  graduates 
leave  the  campus  with  some  knowledge  of  metric  system  utilization 
and  are  conversant  with  its  application.  Obviously,  this  cannot 
be  applied  universally,  as  some  engineering  disciplines  are 
predominantly      English       unit      based      and      will      remain  so 
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for  the  foreseeable  future.  Civil  engineering  and  tne 
construction  trades  which  tend  to  be  more  local  .«  nature  come  to 
mind  as  an  example.  I  would  expect  that  common  sense  and 
judgment  can  and  will  be  exercised  by  our  educators,  so  that  we 
provide  our  engineering  graduates  the  tools  they  need  to  be 
involved  in  the  broad  global  aspect  of  the  business  world  which 
is    becoming    increasingly  more    technical  and    increasingly  more 


I  don't  plan  to  give  you  a  laundry  list  of  things  to  do  to 
promote  and  enhance  the  technical  environment  in  which  we  live 
and  work  with  the  use  of  the  metric  system.  Host  of  you  are  far 
more  familiar,  far  more  current  with  these  activities  than  I  am. 
I  would  like  to  leave  you  though  with  a  relatively  simple  premise 
that  says  in  effect  that  if  we  as  a  nation  intend  to  regain  our 
competitive  edg»i  in  world  trade,  we  must  minimize  the  technical 
restriction  to  the  exchange  of  information,  eliminate  non-tariff 
barriers  to  the  distribution  of  products  and  develop  universal 
standards  which  are  applicable  throughout  the  technical  world  in 
which  we  live  and  woi!;.  To  this  end,  adoption  of  the  metric 
system  for  industry  and  technology  in  the  United  States  not  only 
is  by  far  the  best  vehicle  available  for  our  use,  it  is,  in  fact, 
in  my  judgment,  the  only  vehicle. 


Gordon  H.  Millar 
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Mr.  Walgren  [presiding].  Thank  you  very  much,  Dr.  Millar.  You 
actually  print  500  and  400  are  left  over? 

f  Dr.  Millar.  Oh,  Tthink,  you  know,  that's  off  the  top  of  my  head. 
FILgo  back  andiind-out  that  because  in  the  intervening  time,  why 
they  very  rapidly  were  used,  but  it's  not  a  report  that  was  in  high 
demand,  let  me  put  it  that  way.  The  greatest  use  of  it  was  right 
here  with  this  committee,  and  I  think  that's  probably  as  it  should 
bk.  Although,  we  did  distribute  some  to  others,  I  don't  want  you  to 
hang  me  on  thatthere's  40(Meft.  There  may  not  be. 

Mr.  WAlgren.  I  take  that  to  magnify  the  responsibility  of  this 
committee,  inasmuch  as  apparently  we  are  the  ones  that  have  the 
benefit  of  that  information,  and  that's  very  valuable  information. 
Somehow  or  another,  we're  going  to  have  to  be  the  ones  to  trans- 
late it  into  something  valuable  and  concrete. 

Dr.  Millar.  Well,  the  1986  report  is  included  in  part  of  my  testi- 
mony, and  there  should  be  75  copies  here,  so  you  have  that  report 
and  I  know  you  have  the  1984"  report.  In  1985,  for  some  reason,  I 
could  not  testify,  and  I  don't  know  whether  that  report  was  distrib- 
uted at  that  time  or  riot.  But,  it  really  is  in  two  parts.  One,  is  the 
first  part,  which  we  titled  the  chairman's  overview,  which  I  au- 
thored, and  which  is  the  first  five  or  six  pages.  Then,  there  are  re- 
ports of  the  individual  centers,  and  then  there  are  some  backup  re- 
ports which  chronicle  the  performance  of  the  centers  at  the  Na- 
tional Engineering  Laboratory. 

The  other  laboratories  in  the  Bureau  have  the  same  kind  of  re- 
ports available.  The  National  Engineering  Laboratory,  however,  fo- 
cuses—takes probably  60  percent  of  the  NBS  budget  to  my  recollec- 
tion. 

Mr.  Walgren.  Well,  thank  you  very  much. 

Let's  turn  to  Ms.  Davis.  Welcome  to  the  committee. 

STATEMENT  OF  HELEN  DAVIS,  WASHINGTON  REPRESENTATIVE, 
AMERICAN  SOCIETY  OF  TESTING  AND  MATERIALS,  WASHING- 
TON, DC 

Ms.  Davis.  Good  morning,  Mr.  Chairman  and  members  of  the 
subcommittee.  It's  really  an  honor  to  sit  between  these  two  very 
distinguished  gentlemen,  both  of  whom  are  well  known  to  our 
standards  community.  If  that  weren't  awesome  enough,  this  is  the 
first  time  I've  ever  done  this,  so  I  need  to  tell  you  that  I'm  going  to 
read  my  statement. 

Mr.  Walgren.  We  welcome  you. 

Ms.  Davis.  Thank  you. 

And,  I  am  to  bring  you  greetings  from  Pennsylvania,  on  behalf  of 
Mr.  O'Grady. 

My  name  is  Helen  Davis  and  I  am  the  General  Manager  of  the 
Washington  Office  of  ASTM.  I'm  here  today  to  deliver  a  statement 
for  Mr.  Joseph  G.  O'Grady,  the  president  of  ASTM,  who  regrets 
that  he  can't  be  here  himself. 

ASTM  has  appeared  before  this  subcommittee  or  submitted  testi- 
mony for  the  record  for  the  past  several  years,  whenever  the  Na- 
tional Bureau  of  Standards  has  presented  its  budget  request.  The 
history  of  ASTM  is  known  to  this  subcommittee  and  is  part  of  the 
record,  so  I  will  not  ust  the  time  allocated  for  us  today  to  repeat  it. 
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I  shoulcL'like  to -point  out,  however,  that  ASTM,  formerly  known  as 
the  American  Society  for  Testing  and  Materials,  is  the  leading 
standards  organization  in  the  world  for  the  development  of  volun- 
tary consensus  standards  for  materials,  products,  systems  and  serv- 
ices. 

Although  we're  in  complete  accordance  with  the  goals  of  the  bills 
written  by  Senator  .Hollings  and  Congressman  Ritter  to  further 
U.S.  technological  leadership,  we  are  a  nonprofit  corporation  and 
as  such  cannot  take  a  po*  'tion  on  national  policy  issues,  nor  can  we 
seek  to  influence  tfie  arrangement  of  governmental  responsibilities. 

Our  comments  today -will  be  .restricted,  therefore,  to  our  relation- 
ship with  the  National  Bureau  of  Standards  aiid  the  need  to  keep 
it  vital  and  strong. 

The  work  of  the  National  Bureau,  of  Standards  creates  basic  sub- 
structures upon  which  this  Nation's  standards  are  built.  ASTM 
produces  nearly  8,000  standards;  more,  we  believe,  than  any  other 
organization  in  the  wprld.  The  integrity  of  these  documents  is  rec- 
ognized in  every  corner  of  the  globe.'Tnis  would  not  be  so  without 
the  participation  and  cooperation  of  the;  almost  300  scientists  and 
engineers  of  the  Bureau  in  the  work  of  the  technical  .committees. 
This  could  not  be  so  without  the  .basic  research,  reference  .materials 
and  advanced  measurement  techniques  developed  by  the  Bureau. 
We  cannot  stress  enough  the  importance  of  this  relationship. 

The  work  of  our  technical  committees  covers  a  wide  spectrum  of 
subjects  that  includes  ferrous  and  nonferrous  metals,  ceramics, 
plastics,  industrial  chemicals,  construction  materials,  petroleum, 
textiles,  sports  equipment  and  consumer  products.  It  is  clear  that 
U.S.  industrial  competitiveness  is  related  to  materials  and  products 
such  as  these  that  are  optimized  by  standards  of  quality  jand  per- 
formance. 

Our  industrial  competitiveness  may  also  be  linked  to  the  kind  of 
cooperation  that  exists  between  the  National  Bureau  of  Standards 
arid  the  voluntary  standards  system. 

For  example,  it  was  the  leadership  provided  by  scientists  at  the 
Bureau,  as  well  as  those  from  the  industry  that  resulted  in  the  for- 
mation of  ASTM's  committee  on  biotechnology.  This  committee's 
work,  although  just  beginning,  could  give  this  country  its  first  na- 
tional consensus  standards  in  biotechnology,  an  emerging  and  im- 
portant new  American  industry.  There  are  too  many  examples  of 
this  kind  of  cooperation  to  mention  here.  We  are  using  the  biotech- 
nology project  to  illustrate  only  one  of  the  contribjtions  of  this  na- 
tional laboratory  and  its  scientists  to  the  voluntary  consensus 
standards  system,  and  because  this  industry  has  been  mentioned 
specifically  as  an  area  critical  to  U.S.  competitiveness. 

Because  both  the  bills  of  Senator  Hollings  and  Congressman 
Ritter  recognize  the  importaxice  of  the  potential  contributions  of 
the  Bureau  to  small  businesses,  it  might  be  appropriate  here  to 
mention  that  ASTM  has  long  realized  the  importance  of  the  contri- 
butions small  businesses  make  to  innovation,  the  development  of 
new  products,  and  to  the  overall  competitiveness  of  U.S.  industry. 
We  encourage  and  support  participation  within  our  own  system 
and  we  applaud  any  effort  to  strengthen  their  capacities. 

In  conclusion,  while  we  cannot  promote  any  specific  areas  for 
support,  and  while  we  cannot  participate  in  the  actual  business  of 
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restructuring  the  agencies  of  the  Government  or  their  appropria- 
tions, we  can  state  our  belief  that  the  research  arm  of  the  Govern- 
ment  must  be  supported  by  the  Congress  to  achieve  an  invigorated 
U.S.  industry  that  is  competitive  in  the  world's  markets.  It  is  our 
belief  that  every  program  within  the  Bureau  is  vital,  and  that  the 
work  of  the  Bureau  is  one  of  this  country's  greatest  assets. 
Thank  you. 

[The  prepared  statement  of  Joseph  G.  O'Grady,  delivered  by 
Helen  Davis  follows:] 


ICO 
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Good  horning  Mr.  Chairman  and  Members  of  the  Subcommittee.  My  name  is 
Helen  Davis  and  I  ah  the  General  Manager  of  the  Washington  Office  of 
ASTM.   I  am  here  today  to  deliver  a  statement  for  Hr.  Joseph  G. 
O'Grady.  the  President  of  ASTM,  who  regrets  that  he  cannot  be  here 
himself. 

ASTrt  has  appeared  before  this  Subcommittee  or  submitted  testimony  for 
the  record  for  the  past  several  years,  whenever  the  National  Bureau  of 
Standards  has  presented  its  budget  request.  The  history  of  ASTH  is 
known  to  this  Subcommittee  and  is  part  of  the  record,  so  I  will  not 
use  the  time  allocated  for  us  today  to  repeat  it.  i  should  like  to 
point  out,  however.  that  astm.  formtrly  known  as  the  american  society 
for  Testing  and  Materials,  is  the  leading  standards  organization  in 
the  world  for  the  development  of  voluntary  consensus  standards  for 
materials,  products.  systems  and  services. 

Although  ne  are  in  complete  accordance  with  the  goals  of  the  bills 
written  by  senator  hollings  and  congressman  rltter  to  further  u.s. 
ti-chkological  leadership,  we  are  a  nonprofit  corporation  and  as  such 
mot  take  a  position  on  national  policy  issues,  nor  can  we  seek  to 
influence  the  arrangement  of  governmental  responsibilities. 

Our  comments  today  will  be  restricted,  therefore,  to  our  relationship 
with  the  National  Bureau  of  Standards  and  the  need  to  keep  it  vital 
and  strong. 

The  work  of  the  National  Bureau  of  Standards  creates  basic 
substructures  upon  which  this  nation's  standards  are  built.  astm 
produces  nearly  8,000  standards;  more,  we  beluve,  than  any  other 

ORGANIZATION  IN  THE  WORLD.    THE  INTEGRITY  OF  THSE  DOCUMENTS  IS 
RECOGNIZED  IN  EVERY  CORNER  OF  THE  GLOBE.    THIS  WOULD  NOT  BE  SO  WITHOUT 

the  participation  and  cooperation  of  the  almost  300  scientists  and 
engineers  of  the  bureau  in  the  work  of  the  technical  committees. 
This  could  not  be  so  without  the  basic  research,  reference  materials 

AND  ADVANCED  MEASUREMENT  TECHNIQUES  DEVELOPED  BY  THE  BUREAU, 
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He  cannot  stress  enough  the  importance  of  this  relationship. 

The  work  of  our  technical  committees  covers  a  hide  spectrum  of 
subjects  that  includes  ferrous  and  non-ferrous  metals,  ceramics, 
plastics,  INDUSTRIAL  CHEMICALS*  construction  materials,  petroleum, 

TEXTILES,  SPORTS  EQUIPMENT  AND  CONSUMER  PRODUCTS.    It  IS  CLEAR  THAT 

u.s.  industrial  competitiveness  is  related  to  materials  and  products 
such  as  these  that  are  optimized  by  standards  of  quality  and 
performance. 

Our  industrial  competitiveness  may  also  be  linked  to  the  kind  of 
cooperation  that  exists  between  the  national  bureau  of  standards  and 
the  voluntary  standards  system. 

For  examplei  it  was  the  leadership  provided  by  scientists  at  the 
Bureau,  as  well  as  those  from  the  industry,  that  resulted  in  the 
formation  of  ASTM's  Committee  on  Biotechnology.  This  Committee's 
work,  although  just  beginning*  could  give  this  country  its  first 
national  consensus  standards  in  biotechnology*  an  emerging  and 
important  new  american  industry.  there  are  too  many  examples  of  this 

KIND  OF  COOPERATION  TO  MENTION  HERE.    We  ARE  USING  THE  BIOTECHNOLOGY 

project  to  illustrate  only  one  of  the  contributions  of  this  national 
laboratory  and  its  scientists  to  the  voluntary  consensus  standards 
system,  and  because  this  industry  has  been  mentioned  specifically  as 
an  area  critical  to  u.s.  competitiveness. 

Because  both  the  bills  of  Senator  Hollings  and  Congressman  Ritter 
recognize  the  importance  of  the  potential  contributions  of  the  bureau 
tc  small  businesses,  it  might  be  appropriate  here  to  mention  that  astm 
has  long  realized  the  importance  of  the  contributions  small  businesses 
make  to  innovation,  the  development  of  new  products,  and  to  the 
overall  competitiveness  of  u.s.  industry.  we  encourage  ^and  support 
participation  within  our  own  system,  and  we  applaud  any  effort  to 
strengthen  their  capacities. 
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In  conclusion,  Mr.  Chairman,  while  he  cannot  promote  any  specific 

AREAS  FOR  SUPPORT.  AND  WHILE  WE  CANNOT  PARTICIPATE  IN  THE  ACTUAL 
BUSINESS  OF  RESTRUCTURING  THE  AGENCIES  OF  THE  GOVERNMENT  OR  THEIR 
APPROPRIATIONS,  WE  CAN  STATE  OUR  BELIEF  THAT  THI:  RESEARCH  ARM  OF  THE 
GOVERNMENT  MUST  BE  SUPPORTED  BY  THE  CONGRESS  TO  ACHIEVE  AN  INVIGORATED 
U.S.  INDUSTRY  THAT  IS  COMPETITIVE  IN  THE*  WORLD'S  MARKETS.    IT  IS  OUR 
BELIEF  THAT  EVERY  PROGRAM  WITHIN  THE  BUREAU  IS  VITAL,  AND  THAT  THE 
WORK  OF  THE  BUREAU  IS  ONE  OF  THIS  COUNTRY'S  GR)ATEST  ASSETS. 


Thank  you. 
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D.C.  Office* 
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through  interaction  with  government  agencies,  Members 
of  Congress  and  their  staffs,  and  representatives  of 
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Before  becoming  ASTM's  Washington  Representative  in  1979, 
Davis  served  the  voluntary  standards  community  as  * 
Research  Associate  for  both  John  C.  Green  Associates  and 
Richard  0.  Simpson  Associates,  ASTM's  Washington  Consultants. 

A  native  of  Philadelphia,  Davis  has  attended  Temple 
University,  the  University  of  Maryland,  and  the  University 
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consensus  standards  for  materials,  products,  systems  and 
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the  world  representing  industry,  governments,  academia 

and  consumers.    Participation  in  ASTM  is  open  to  any  interested 

party.    The  Annual  Book  of  ASTM  Standards  contains  over 

7,000  test  methods,  specifications,  practices,  guides, 
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Mr.  Walgren.  Thank  you  very  much,  Ms.  Davis. 

Let  me  ask,  and  I  apologize  for  having  been  out  of  the  room  ear- 
lier, but  could  I  get  comments  on  the  degree  of  penetration  of  this 
automated  manufacturing  test  bed?  What  are  people  taking  away 
from  it  when  they  leave?  What's  the  limitation  on  its  pickup?  As  I 
understand  it,  many  people  who  are  exposed  to  it  are  then  just  not 
pursuing  the  directions  that  it  implies  intensely.  Can  you  give  us 
any  guide  on  how  that  facility  is  being  received? 

Dr.  Millar.  That,  of  course,  is.  a  very  perceptive  question,  and 
I'm  not  so  sure  that  I  can  give  you  a  quantitative  answer  in  the 
sense  that  how  is  the  laboratory  itself,  the  physical  facility,  being 
used  by  industry.  I  don't  really  think  that's  been  its  important  con- 
tribution. A  real  contribution  that  the  AMRF  made,  was  as  a  dem- 
onstration facility  for  the  use  of  computer  integrated  manufactur- 
ing, to  be  able  to  go  from  a  design  mode,  a  terminal  that  you 
design  on  a  CRT,  directly  to  the  machine  part  without  any  inter- 
vening hunxan  effort. 

What  industry  got  out  of  that— we  had  a  conference  last  August 
that  invited  a  number  of  industrial  people  to  Gaithersburg  to  view 
the  facility— was  the  confidence  to  make  their  own  investments 
back  in  their  home  plants.  They  had  never  seen  anything  like  this 
work.  And,  those  of  you  who  have  been  involved  in  the  industrial 
world  know,  that  for  reasons  that  all  of  us  understand,  <ve  are  be- 
coming a  nation  willing  to  take  less  and  less  risks.  We  tend  to  want 
to  know  answers  before  we  really  make  investments.  And,  we  do 
that  more  and  more  in  business  simply  for  a  couple  of  reasons. 
One,  we're  a  more  mature  nation  now  than  we  were  as  every  day 
goes  on,  and  secondly,  we  have  some  tools  to  make  judgmental  deci- 
sions that  are  sharper,  and  cleaner  and  finer  than  they  have  been 
in  the  past.  So,  we  try  to  reduce  risk  in  the  manufacturing  sector. 

As  an  executive  of  a  manufacturing  company,  to  come  to  the 
Bureau  and  actually  see  this  kind  of  operation  put  together  and  see 
that  it  can  really  work,  and  the  fact  that  you  can  develop  stand- 
ards of  manufacturing,  standards  of  software  protocols  and  things 
of  that  general  nature,  gives  our  industry  a  certain  amount  of  con- 
fidence that  as  they  use  those  results  in  building  your  own  plants, 
that  they  have  reduced  some  of  the  risk.  So,  in  my  judgement  it's 
done  very  well  in  that  area. 

Mr.  Walgren.  Let  me  add  one  other  aspect  to  the  question,  and 
then  give  you  all  a  chance  to  ;  .d  if  there's  anything  further  that 
could  be  added.  That  is,  how  does  it  compare  with  this  activity  in 
the  Navy  called  RAMP,  rapid  automated  manufacture  of  parts,  or 
something  to  that  effect,  where  as  I  understand  it,  they  also  have  a 
similar  effort  which  is  designed  to  literally  transfer  tins  kind  of 
technology  to  their  suppliers,  supposedly  to  put  the  Navy  in  a  poe: 
tion  of  having  access  to  individualized,  discrete  manufacturing 
tally  automated  processes.  Is  there  any  comparison  we  can  make  to 
the  NBS  effort,  and  I'd  like  to  ask  that  again  and  then  hear  from 
the  others. 

Dr.  Millar.  My  understanding  of  RAMP,  and  I've  just  been  ex 
posed  to  it  recently,  is  that  it,  in  fact,  uses  some  of  the  basic  tech- 
nology laid  down  by  the  AMRF  in  the  design  of  the  RAMP  process. 
And,  so,  what  the  Bureau  contributed  to  creating  AMRF  in  whole 
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or  in  part,  now  blossoms  as  an  active  application  in  RAMP.  That's 
my  understanding  of  it. 

Mr.  ;WALGRENi  Can  I  ask  for  other  reactions? 

Dr.  Branscomb.  Yes.  Mr.'  Walgren,  I  think  there  is  similarity  in 
the  sense  that  in  both  cases  the  effort  is  really  devoted  to  trying  to 
solve  some  of  ths  tough,  'technical  challenges  that  may  impede  the 
best  use  of  these,  technologies  'by  reasonably  committed  users.  I 
think  the  Navy  case,  the  Navy  had  a  problem  that  it 'had  a  produc- 
tion requirement  that  couldn  t  be  satisfied  by  the  conventional  ca- 
pabilities of  their  ^normal  suppliers,  and  the  Navy  had  to  'make  an 
investment' in  technology  in,  order  to  do  that.  Of  course,  in  the 
course  of  it,  the' transfer  of  that  technology  is  very  natural  because 
the  Navy  is  in  a. procurement  position.  And,  it  would  be  very  ap- 
propriate indeed  if  in  that  work  the  Navy  was  able  to  draw  to  some 
extent  oh  NBS  capabilities  or  contribute  to  them. 

I'd  like  to  come  at  the  question,  if  I  could,  from  the  other  end: 
Rather  than  asking  in  what  way  does  the  NBS  capability  get  trans- 
ferred into  this  little  company.  I'd  like  to  refer  you  to  a  piece  of 
work  done  by  Professor  Skinuer  at  the  Harvard  Business  School— I 
don't  have  the  reference  with  me,  but  I  could  get  it— who  made  an 
analysis  of  whydt  is  that  there  is*  not  lnore;  extensive  use  of  modern 
manufacturing  systems'  by  American  middle  size  companies.  And, 
he  gave  several  reasons.  One  of  them  is  that  in  the  normal  way  we 
do  accounting^  our  businesses,  iff  you  want  to  make  a  big  capital 
investment  in  the  plan,  somebody's  going  to  calculate  the  return  on 
investment  and  that's  how  the  decision  will  be  made  whether  to  do 
it.  That  rteturn  on  investment  will  be  made  on  the  basis  of  the 
products  that  are  first  going  to  be  built  in  this  modern  factory.  So, 
you  have  the  Expense  ;of  alLthe  capital  equipment,  of  the  tedious 
and  difficult  proolem  of  bringing  the  thin&  up  and  bringing  the 
bugs  out  of  it  and  getting  its  yield  high,  its  production  levels  high. 
All  those  costs  get  laid  into  the  ;first  set  of  products  that  it  makes, 
and  it's  very  unlikely,  as  he  points  out,  that  any  factory  moderniza- 
tion process  will  in  fact  look  like  a  good  investment  when  you  lay 
all  its  costs,  on  the  first  bunch  of  products. 

The  reason  the  people  do  it  that  do  it,  is  because  if  they  don't 
they're  in  a  strategically  totally  vulnerable  position  for  t^e  next 
round  of  products  after  that  and  the  one  after  that.  In  other  words, 
it  requires  a  strategic  investment  mentality  by  the  company  to  go 
down  this  difficult  road,  and  not  enough  of  our  companies  are 
taking  that,  point  of  view.  And,  I  don't  think  the  Bureau  of  Stand- 
ards can  change  their  minds,  but  maybe  somehow  the  rest  of  our 
society  can  help. 

Secondly,  Professor  Skinner  says  that  part  of  the  problem  is  an 
inadequate  number  of  inadequately  capable  and  well-financed  con- 
sulting firms  prepared  to  offer  turn-key  services  to  a  small  manu- 
facturer, who  say,  hire  me.  I  don't  make  the  equipment,  but  I'll 
help  you  buy  it  and  I'll  help  you  install  it,  in  fact,  I'll  even  get  it 
up  and  running  and  train  your  people  on  how  to  do  it.  That  ap- 
proach will  substantially  reduce  the  manufacturer's  risk.  It  will 
still  be  substantial,  but  it  will  reduce  it  from  what  it  would  be  if 
the  manufacturer  has  to  learn  all  this  technology  in  the  course  of 
spending  his  money  and  trying  to  do  this  job  for  the  first  time. 
Therefore,  I  think  it's  very  important  that  the  Government  agen- 
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cies  that  have  a  deep  technical  capability  put  themselves  in  a  posi- 
tion where,  to  the  extent  possible,  they  can  help  both  the  mcJiufac- 
turers  of  the  tooling,  the  robots,  the  control  systems  and  the  like, 
but  they  could  also  help  the  vendors  who  are  in  the  job  of  trying  to 
help  customers  justify  and  design  and  install  these  systems.  That's 
one  reason  why  I  have  a  suspicion  why  an  imaginative  State  gov- 
ernment might  well  be  able  to  put  a  consortium  together  of  both 
users,  vendors  and  consulting  enterprises  to  provide  the  kind  of 
demonstration  facility  and  support  to  these  turn-key  companies, 
that  the  Bureau  could  then  contribute  to. 

Finally,  I  think  it's  very  important  that  we  realize  that  one  of 
the  base  problems,  and  here  the  Science  Foundation  has  a  big  con- 
tribution to  make  and  so  does  the  Bureau.  The  basic  problem  is 
that  our  engineering  schools  communicate  to  the  students  that  this 
production  technology  is  not  the  prestige  end  of  the  practice  of  en- 
gineering. And,  we  do  not  get  the  best  people  in  the  factory  end  of 
the  business.  That's  a  serious,  serious  problem  because  the  Japa- 
nese do  get  the  best  people  in  that  part  of4he  business.  So,  to  some 
extent  we've  got  to  find  a  way  to  give  this  whole  area  of  technical 
activitv  more  visibility  or  prestige  and  more  scientific  clout.  That's 
why  I  m  for  getting  the  Bureau  of  Standards  out  from  under  its 
blanket  where  the  world  can  see  it. 

Mr.  Walgren.  What  is  the  best  part  of  the  business  in  the  engi- 
neering? 

Dr.  Branscomb.  Oh,  by  far  and  away  it's  research  and  develop- 
ment. Every  young  engineer  wants  to  be  in  research  and  develop- 
ment. In  fact,  most  Government  reports  about  technological  policy 
leave  you  the  impression  that  that  s  all  there  is.  You'd  be  amazed 
how  often  Government  reports  refer  to  R&D  as  though  that  were  a 
surrogate  for  the  technological  enterprise.  Mr.  Millar  knows  better 
than  I  that  it's  not  so. 

Dr.  Millar.  Except  that  Dr.  Branscomb  doesn't  speak  for  all  of 
us.  I  enjoy  manufacturing.  I  enjoy  designing  products,  and  I  think 
design  is  the  name  of  the  game  as  far  as  engineering  is  concerned, 
and  the  research  people  give  us  the  raw  material  in  which  to 
create  a  product,  because  engineering  is  the  profession  of  the  hu- 
manities. We  intend  to  take  science  and  apply  it  for  the  good  of 
mankind,  and  so,  that  whole  aspect,  as  far  as  I'm  concerned,  is,  you 
know,  the  heart  of  engineering.  But,  everybody  has  their  own  view. 

Dr.  Branscomb.  Please  don't  misunderstand  me.  That  was  not 
my  position.  I  thought  I  was  trying  to  describe  what  I  believe  is  the 
prestige  situation  in  American  engineering  schools,  and  if  you  dis- 
agree with  me,  I'll  be  very  encouraged. 

Dr.  Millar.  I  think  you're  right  about  the  schools. 

Mr.  Walgren.  We'll  clear  this  up  later. 

Ms,  Davis,  would  you  like  to  respond  and  then  I  want  to  move  to 
other  members? 

Ms  Davis.  Well,  only  that  this  sort  of  give  and  take  is  exactly 
what  goes  on  in  the  standards  setting  system,  which  is  how  we 
achieve  our  wonderful  consensus  documents. 

We  do  not  have  a  present  activity  in  computer  aided  design  or 
computer  aided  manufacturing,  but  we  certainly  are  thinking  very 
hard  about  it.  Part  of  the  wa>  a  standards  activity  comes  about  is 
usually  incentive  from  the  marketplace  or  the  industries  involved. 

108 


106 


When  that  happens,  then  that  is  when  our  standardization  process 
works,  but  we  re  thinking  hard  about  it. 

Mr.  Walgren.  Thank  you. 

Mr.  Boehlert? 

Mr.  Boehlert.  Mr.  Chairman,  I  would  suggest  that  we  allocate 
our  time  to  Doctors  Millar  and  Branscomb  to  continue  their  spiritr 
ed  discussion.  It  would  be  the  best  show  in  town. 

I  tell  you,  both  of  you  have  made  me  feel  a  little  more  comforta- 
ble in  terms  of  the  government  reaction  to  the  situation  in  the 
international  community  in  terms  of  dealing  with  the  issue  of  com- 
petitiveness. People  like  to  point  to  Washington  and  say  everybody 
fails  in  Washington,  that's  why  the  country  is  going  to  hell  in  a 
hand  basket.  What  I'm  hearing  from  you  is,  and  I  believe  it's  true, 
is  that  there's  a  lot  of  room  for  improvement  in  the  private  sector. 
And,  as  Dr.  Branscomb,  you  point  out,  they  don't  have  the  strategic 
investment  mentality,  they  don't  put  their  best  people,  they  don't 
make  it  attractive  enough  to  go  into  manufacturing.  They  fail  at  so 
many  other  areas,  but  they're  not  reluctant  to  pay  CEO's  like  Lee 
Iaccoca  $20  million  and  say,  we've  solved  the  problem. 

One  of  the  things  that  concerns  me  is  technology  transfer,  par- 
ticularly to  small  business.  And,  I'm  toying  with  the  idea  of— I'm 
in  the  process  right  now  of  developing  legislation  that  would  create 
a  sort  of  an  extension  service  for  technology,  much  like  we  have  in 
the  extension  service  nationally  to  tell  people  how  to  plant  gar- 
dens. I  want  people  to  continue  to  plant  gardens,  but  I'm  more  anx- 
ious to  help  small  businesses  become  more  competitive,  and  that's 
why  I'm  toying  with  this  idea.  I'd  like  to  have  all  three  of  the  pan- 
elists, if  you  will,  address  the  question  of  how  do  we  improve  tech- 
nology transfer  and  particularly  to  small  business? 

Dr.  Branscomb? 

Dr.  Branscomb.  Well,  you  might  start  by  going  back  and  review- 
ing the  State  Technical  Services  Act,  which  I  believe  has  never 
been  taken  off  the  books,  although  it  has  never  been  funded.  I'm 
not  sure  that's  the  right  mechanism,  but  it's  interesting.  There  is  a 
statute  for  it  back  in  the  late  1960's,  there  was  also  a  lot  of  interest 
in  this  subject.  It's  a  starting  point. 

Secondly,  my  own  view  is  that  the  NSF  is  doing  the  right  thing 
with  their  engineering  research  centers,  and  I  think  they  will  also 
do  the  right  thing  with  the  science  and  technology  centers.  The 
manufacturing  oriented  centers  that  are  contemplated  for  the 
Bureau  of  Standards  in  the  proposed  legislation  could  also  be  done 
in  that  kind  of  environment.  That  is,  I  could  imagine  such  centers 
being  established,  not  always,  but  often  at  a  good  engineering 
school  in  the  community  in  collaboration  with  that  institution, 
with  the  support  from  local  industry,  active  participation  from  the 
State,  some  form  of  technical  support  operation  within  the  State 
structure  but  aimed,  not  at  hiring  experts  to  tell  manufacturers 
what  to  do,  but  aimed  at  trying  to  ensure  that  there's  a  healthy 
engineering  consulting  enterprise  that  small  companies  know  what 
are  their  choices  on  where  they  can  go  to  get  technical  help.  And, 
where  the  backup  for  that  technical  help  is  within  the  Govern- 
ment's R&D  structure.  For  there  is  a  great  deal  of  talent  out  there 
that  we  don't  make  it  easy  for  people  to  get  at. 
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Secondly,  and  I  believe  with  this  notion,  I  think  the  committee 
ought  to  watch  very  closely  what  the  administration  does  with  the 
October  20th,  last,  amendments  to  the  Stevenson-Wydler  Act,  the 
Technology  Transfer  Act  of  1986.  That  piece  of  legislation,  in  my 
opinion,  cured  most  of  the  ills  which  I  had  previously  ascribed  to 
the  old  Stevenson-Wydler  Act,  and  adds  some  very  interesting  new 
incentives  for  government  laboratories  to  work  with  private  sector 
in  the  States.  And,  maybe  you  can  leverage  that  existing  statute.  I 
believe  the  administration  has  just  issued  an  Executive  order.  I 
think  it's  11030,  which  is  the  first  step  at  least  in  the  administra- 
tion's implementation  of  it. 

Mr.  Boehlert.  Thank  you. 

Ms.  Davis? 

Ms.  Davis.  Well,  I  can  only  speak  about  the  technology  transfer 
that  takes  place  in  a  technical  committee,  such  as  the  ones  we 
have.  In  an  activity  where  the  result  will  be  the  commercialization 
of  a  product,  we  require  the  balance  of  a  technical  committee.  In 
that  producer  segment  we  see  to  it  that  small  business  has  equal 
influence,  equal  vote,  which  means  that  their  influence  goes  one 
way  out  to  the  committee.  But,  the  technology  transfer  that  takes 
place  is,  their  actual  participation  on  a  committee  where  the  bene- 
fits of  the  larger  businesses  and  other  research  efforts  come  back  to 
them  for  free.  They  sit  there  and  they  associate  with  their  col- 
leagues and  take  it  home  with  them. 

We  also  do  other  things  besides  produce  standards,  and  that  is 
the  second  part  of  our  charter,  which  is  the  dissemination  of  relat- 
ed knowledge.  We  encourage  symposiums  that  give  state  of  the  art 
papers  and  the  like.  We  encourage  our  small  businesses  to  always 
be  there.  As  a  matter  of  fact,  we  help  them  financially  if  they 
can't,  and  in  other  ways  encourage  them  to  be  there. 

Mr.  Boehlert.  Dr.  Millar? 

Dr.  Millar.  If  I  can  put  my  small  business  hat  on  for  a  minute.  I 
have  to  share  with  you  that  small  businesses  usually  aren't  small 
because  they  want  to  be.  They  tend  to  be  small  because  the  area  in 
which  they  operate,  and  the  struggle  to  expand  has  so  many  nega- 
tive factors  associated  with  it,  that  lots  of  time  you're  very  happy 
to  just  have  a  business  at  all.  And,  in  the  manufacturing  sector 
that  becomes  particularly  important  as  high  tech  manufacturing 
races  ahead,  and  the  major  companies  can  make  the  major  invest- 
ment and  the  small  businessman  finds  those  very  difficult.  We 
become  so  productive  in  some  of  the  machines  that  we  create  that 
the  small  businessman — if  I  bought  one  of  those  machines,  in  one 
week  I  could  run  my  entire  production  that  historically  I  had  to  do 
in  a  year.  So,  the  problem  isn't  quite  as  simple  as  just  making  the 
technology  available  to  the  small  businessman.  There  are  some 
things  that  can  be  done,  but  you  have  to  be  a  small  businessman 
before  you  realize  what  some  of  the  problems  are. 

Today  we're  struggling.  This  little  company  I'm  involved  with,  in 
introducing  a  Cad-Cam  system.  We'd  like  very  much  to  put  in  some 
computer  capability  so  that  we  can  design  our  parts  without  the 
necessity  of  .going  through  the  long  tortuous  process  of  making  a 
traditional  engineering  drawing.  .And,. you  end  up.finding.out  that 
the  purveyors  of  those  parts,  the  vendors  of  the  various  systems 
have  fine  systems  that  will  design  Frl6's  or  one  thing  of  that 
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nature,  but  for  our  simple  Jittle  parts,  some  of  that  technology, 
some  of  the  componentry  is  just  simply  not  available. 

I  think  an  ii^ormation,  center,  that  we  could  go  to  and  say,  all 
right,  we  have,  a  limited  scope  of  manufacturing  activity,  has  any: 
body  made  any  studies  to  know  that  if  we  had  an  expanded  PC 
computer  and  someldnd  of  k  drafting  device  or  whatever.  Here's  a 
collectionj here's  a, sequence  of  activities  in  the.manufacturing  for 
a  business  .about  your  size.  You  wouldn't  have  to  provide  us  any 
money.*  You,  wouldn't  have,  to, provide  any  of  the  physical  machines. 
What  v^e  would  really  need  is  an  information  source  for  someone 
who  has  no  proprietary  interest  in  selling  any  particular  element 
of  what  you  might  recommend,  would  give  us  a  clear,  unbiased 
view  of  how  we  could  take  some  of  this  information  and  put  it  to 
work  -for  us,  within  the  environment  of  a  small  business.  I  think 
that  stands!  a  chance -of  being  successful. 

Mr.  Boehlert.  I  take  it  you  would  like  my  technology  extension 
service  concept? 

Dr.  Millar.  Yes.  Well,  you  know,  i  haven't  read  about  it,  but  I 
did  serve  on  a  committee  for  the  Manufacturing  Studies  Board 
where  we  examined  that  whole  process  a  couple  of  years  ago,  and 
came  up  pretty  much  with  the  idea,  or  at  least  as  I  recall  the 
report,  that  something  like  the  old  Agricultural  Extension  Service, 
which<  really  did  essentially  that.  You  know,  we  kind  of  pass  that 
off  as  being  history,  but  we  still  are  a  very  powerful  nation- as  far 
as  agriculture  is  concerned.  Nobody  can  get  the  yields  that  we  can 
get,  or  have  the  productivity  in  agriculture,  if  you  want.  You  know, 
you  can  argue  about  erosion  and  you  know,  contaminating  the 
rivers,  which  all  will  be  solved  in  time.  But,  we're  still  an  extreme- 
ly productive  nation,  mostly  because,  and  people  tend  to  forget,  the 
extension  service  taught  the  farmers  how  to  grow. 

All  right.  Now,  as  a  small  businessman,  maybe  you  can  take 
some  of  this  information  and  strip  away,  if  you  will,  the  salesman 
approach.  In  other  words,  for  all  the  different  computer  companies 
or  the  machine  tool  builders,  or  one  thing  or  another,  and  let  us 
have  a  peak,  if  you  will,  at  what  makes  a  good  system  and  what's 
cost  effective  for  the  size  of  business  we  do.  Now,  you  can't  do  that 
automatically,  because  it's  going  to  take  some  study,  just  putting 
up  the  sign,  and  saying,  you  know,  we  now  have  a  center  of  manu- 
facturing excellence,  whatever  you  want  to  call  it.  That  isn't  going 
to  quite  do  the  job.  You  have  to  support  it  with  people  that  know 
what  they're  doing  and  you  have  to  support  it  with  people  that  un- 
derstand* the  business  world,  and  you  have  to  support  it  with  some 
of  the  engineers  that  we're  going  to  get  from  the  new  breed  of  engi- 
neers that  will  be  involved  in  that  whole  process.  It's  not  an  over- 
night project,  but  I  think  it  has  some  merit. 

Mr.  Boehlert.  Thank  you  very  much. 

Mr.  Walgren.  The  gentleman  from  Colorado,  Mr.  Skaggs? 

Mr.  Skaggs.  Thank  ypu,  Mr.  Chairman. 

Dr.  Branscomb,  I  was  curious  about  one  of  the  comments  you 
made  in  your  testimony  about  the  nonrelationship  between  NBS 
and  NSF.,  One,  wondering  what  your  suggestions  might  be  of  how 
to  effect  a— or  give  me  a  sense  of  the  history  of  that,  and  what  posi- 
tive results  you  might  see  coming  out  of  a  better  relationship  be- 


109 

moSngJp6.  tjwo  organizations  given  the  subject  matter  of  this 

i  Dr'  Bra?jsc6mb.  Well,  there's  never  been  any  friction,  as  far  as  I 
Know,  between  Jthe  two  institutions,  but  if  you  go  back  in  years, 
SSfV  PP&Z?  Director  of  the  Bureau  of  Standards,  the  first  thing 
v  i  I  .^PPf^}?^  was  that  the  fields  of  science  that  were  most 
Vital  to  technology  tended  to  be  things  like  ceramics,  polymers,  ma- 
terials science  in  general,  instrumentation,  measurement  and  the 
i£e:  I  was.  interested  in  furthering  the  nation's  capability  by  more 
than  simply  the  Bureau's  in-house  work.  And,  so  I  asked  Bill  McEl- 
roy,  who  was  Director  of  NSF,  could  I  come  down  and  talk  to  his 
"JPafW6^4  811(1  share  what  I  was  trying  to  do  at  the  Bureau 
^W^'^l866  what  extent  they  thought  they  either 
wanted  to  or  didn  t  want  to  make  a  contribution,- not  by  giving  us 
monev  but  by  funding  that  kind  of  work  themselves  in  universi- 
ties. It  took  me  six  months  to  persuade  him  to  allow  me  to  talk  to 
his  management.  I  finally  did.  We  didn't  find  much  of  common  in- 
terest. 

That  world  has  completely,  changed.  The  National  Science  Foun- 
dation today  is  the  principal  instrument  of  the  President's  competi- 
tiveness strategy  and  it's,  a  favorite  chosen  instrument  for  a  lot  of 
us,  for  some  very  important  functions.  Perhaps"  most  important  of 

'i?  te™?.8?111?  of  the  linkage  between  industry  and  the 
world  ol  R&D,  which  the  universities  sit  astride  in  engineering  and 
science  in  an  amazing  way. 

_  Now,  I  worry  a  little  bit  about  over  committing  our  universities 
in  this  current  environment,  raising  expectations  that  go  beyond 
the  capability.  But,  that's  another  issue.  On  this  point,  we  do  have 
a  situation  now  in  which  the  NSF  has  created  an  engineering  di- 
rectorate,, an  identification  of  the  flag  science,  as  though  they  were 
the  same,  it  isnt.  We  have  a  major  commitment  from  the  adminis- 
tration to  move  in  the  direction  of  technology,  strengthening  that 
engineering  program  and  the  computer  work  that  relates  to  it, 
more  than  the  rest  of  the  foundation.  And,  getting  into  the  encour- 
agement of  mterdisciplinary  work  in  practical  areas  of  science,  in 
collaboration  with  industry.  That  to  me  provides  a  real  opportuni- 
ty, and  the  opportunity  for  example,  is  that  to  the  extent  there  are 
engineering  research  centers,  the  concern  with  things  that  relate 
to-manufacturing,  funded  by  the  NSF,  it  seems  to  me  that  a  work- 
ing relationship  with  the  Bureau's  people  in  this  area  could  be  val- 
uable to  those  universities,  and  could  also  provide  another  linkage 
for  the  Bureaus  people  to  industry.  If  indeed,  in  the  spirit  of  the 
legislation  we  re  looking  at,  there  were  furJs  available  and  encour- 
agement to  the  Bureau  to  do  more  in  the  way  of  what  we  call  in 
social  science,  outreach,  then  I  would  think  the  Bureau  of  Stand- 
ards might  well  want  to  have  a  more  active  role  as  a  collaborator 
in  some  of  those  operations.  Or,  indeed  use  that  style  of  operation 
as  something  that  itself  does  from  time  to  time.  But,  in  the  spirit  of 
the  Stevenson-Wydler  Act,  it  specifically  authorizes  it. 

Finally,  I  think  we  have  to  appreciate  that  there  was  a  fair 
amount  of  dKcussion  on  the  Science  Board  at  the  time  of  the  pro- 
posal of  the  DITI,  which  would  have  created  that  marriage  had  it 
been  done.  And,  let  me  say  the  climate  was  not  hostile  to  the  idea 
of  a  relationship.  At  that  time  NSF  had  an  awful  lot  on  its  plate.  It 
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wasn't  clear  they  had  the  management  time  to  sort  of  take  that  on 
as  an  emergency  issue,  for  an  immediate  reorganization,  but  I  do 
believe  that  given  the  NSFs  current  direction  of  orientation  to 
become  more  clearly  committed  as  an  institution  to  the  economic 
value  of  Federal/civil  R&D,  there  ought  to  be  an  encouragement 
for  some  long-term  joint  thinking  of  the  two  institutions.  And,  as 
one  thinks  about  the  future  of  the  Bureau  of  Standards,  I  think 
one  continues  to  have  to  think  about  whether  the  Commerce  De- 
partment really  is  the  home  that  will  most  give  it  the  opportunity 
to  make  this  kind  of  contribution.  I  would  like  to  see  a  Commerce 
Department  devoted  to  industrial  technology  issues,,  among  others, 
and  not  just  the  trade,  but  that  has  not  been  the  prevailing  atti- 
tude of  most  Secretaries  of  Commerce,  with  two  spectacular  excep- 
tions, and  two  very  good  Secretaries  of  Commerce  from  a  technical 
point  of  view,  Henry  Wallace  and  Herbert  Hoover.  They  didn  t  ex- 
actly see  eye  to  eye  politically,  but  they  were  both  technically  very 
well  trained  people,  and  they  understood  what  the  department 

could  do.  m  j     |  «^ 

Mr.  Skaggs.  Mr.  Chairman,  perhaps  as  we  develop  reports  on 
both  of  those  authorizations,  some  encouragement  could  be  given  to 
both  agencies  in  this  respect.  I'm  interested  in  pursuing  that. 
Mr.  Walgren.  Would  

Dr.  Millar.  Could  I  just  add  one  very  short  comment.' 

I  serve  on  the  Advisory  Board  for  the  Engineering  Directorate  ot 
vhe  National  Science  Foundation,  and  of  course,  have  close  associa- 
tion with  the  Bureau,  but  more  importantly,  Dr.  John  Lyons,  who  s 
director  of  the  National  Engineering  Laboratory  m  the  National 
Bureau  of  Standards,  is  also  on  that  Board,  and  the  fact  of  the 
matter  is,  we  had  our  semiannual  meeting  yesterday.  And,  1  am 
here  today  in  lieu  of  being  at  the  Advisory  Board  meeting  for  the 
Engineering  Directorate  of  NSF.  And,  so  the  relationship  between 
the  Bureau  and  at  least  the  Engineering  Directorate  of  NSF,  at 
that  particular  level  does  exist.  On  an  operating  level,  I  can  t  speak 
to  that  because  the  two  organizations  are  really  quite  different. 
The  NSF  does  not  operate  a  physical  plant,  physical  laboratory  in 
the  sense  it  manages  the  grants,  whereas  NBS  is  the  other  side  ot 
the  coin.  .  .  ,  c  u. 

Now,  you  might  toy  with  the  idea  that  some  kind  of  a  combina- 
tion would  be  a  very  powerful  technical  organization,  but  1  think 
that  requires  a  lot  more  thought  than  just  talking  about  it  here. 

Mr.  Skaggs.  Thank  you,  Mr.  Chairman. 

Mr.  Walgren.  Thank  you,  Mr.  Skaggs. 

Mr,  Hitter?  .  p     ,  .        „    .  . 

Mr.  Hitter.  I  want  to  thank  our  witnesses  fox  heir  excellent  tes- 
timony in  response  to  the  questions. 

If  I  might  add,  Dr.  Branscomb  and  Dr.  Millar,  if  I  could  have 
your  explicit  response  to  H.R.  2068,  our  House  effort  in  this  area,  I 
would  greatly  appreciate  it  and  include  that  as  part  of  the  record. 

Dr.  Branscomb.  Thank  you.  I'd  like  to  provide  that. 

Mr.  Hitter.  Have  you  had  a  chance  to  look  at  it  even  cursory.' 

Dr.  Branscomb.  Yes.  ^  ^  r> 

Mr  Hitter.  As  I  listen  to  some  of  the  comments  that  Dr.  brans- 
comb and  Dr.  Millar  have  made,  I  hear  things  like  the  possibility  ot 
expanding  the  NBS  budget.  I  hear  things  about  the  possibilities  ot 
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contracting  with  some  profit  and  nonprofit  private  sector  activities 
?  he2&J?r:  Branscomb>  y°ur  just  recent  comment,  more  active  role 
lor  NBS  m  setting  up  collaborative  activity.  Dr.  Millar  talked 

a  fraW**^*?8*?8  W  quality-  And>  one  of  the  elements  in 
the  NBSIC  proposal  that  I  have  offered  and  a  large  number  of 
members  of  this  subcommittee  and  Full  Committee  have  originally 
cosponsored,  talks  about  a  clearinghouse  of  best  practice  informa- 
tion on  continuous  product  improvement  and  total  quality,  and  this 
concept.  Do  you  think  it's  feasible  and  do  you  think  it's  appropriate 
in  this  new  climate  that  we  face  to  expand  the  horizon  of  NBS  by 
giving  it  these  new  functions  or  expanded  functions,  if  you  will,  of 
some  things  they  already  do,  by  making  NBSIC,  National  Bureau 
I  md  Industrial  Competitiveriess?  Is  that  a  way  to 

start?  Would  you  think  it  might  of  necessity  be  isolated  essentially 
to  the  Department  of  Commerce?  Let  me  get  a  few  views  more  spe- 
cifically focused  on  this  legislative  effort. 

Dr.  Branscomb.  My  fundamental  view  is  that  the  Bureau  of 
btandards  is  first  and  foremost  a  scientific  and  engineering  institu- 
tion, which  conducts  at  the  moment  all  of  its  own  work  in  its  own 
laboratories.  I  d  like  to  see  it  broaden  its  view  from  that.  T  men- 
tioned the  notion  of  supporting  outside  work  within  the  scope  of  its 
mission.  In  that  sense  it  would  look-if  you  did  that  it  would  look 
more  like  NIH  perhaps,  but  it  would  still  be  a  laboratory.  It 
wouldn  t  be  the  HSS.  So,  I  think  some  of  the  policy  work  and  some 
of  the  other  activities  that  might  be  done  to  bolster  industrial  com- 
petitiveness by  federal  agencies  are  more  appropriately  done  by  an 
office  that  is  not  part  of  a  laboratory,  but  in  association  with  it. 
And,  m  that  sense  

.  Mr.  Ritter.  In  that  sense,  if  I  just  could  interject,  the  division  of 
industrial  competitiveness,  it  is  a  division  of  the  National  Bureau 
ol  Standards  as  we  have  evolved  the  idea  of  National  Bureau  of 
btandards  and  Competitiveness. 

Dr.  Bhanscomb.  I  appreciate  that,  and  I  guess  part  of  my  prob- 
lem is,  I  have  some  trouble  with  the  proposed  language.  That  is, 
the :  use  of  the  word  industrial  competitiveness"  in  the  title,  for  ex- 
actly the  same  reasons  Dr.  Millar  does.  Competitiveness  is  a 
worthy  objective  which  includes  a  great  many  things,  including 
macroeconomic  policy,  and  most  certainly  including  marketing  and 
not  just  technical  activities.  So,  that  to  label  the  Bureau-  of  Stand- 
ards permanently  with  a  title  that  suggests  that  it's  going  to  make 
a  contribution  that  doesn't  lie  within  its  capability  to  do  alone,  I 
think  would  generate  frustration  and  confusion.  I  do  believe  the 
word  standards  already  produces  a  certain  amount  of  confusion 
m  people  s  minds,  and  I  m  perhaps  less  opposed  to  the  idea  of  a  Na- 
tional Institute  of  Technology.  Technology  is  itself  a  good  bit  broad- 
er than  R&D  and  manufacturing  itself,  but  is  closer.  I  certainly 
don  t  have  a  problem  institutionalizing  within  the  Bureau— well, 
don-t  have  a  problem  within  the  Bureau  that  is  specifically  devoted 
to  technical  activities  that  people  think  have  a  lot  to  do  with  com- 
petitiveness. I  would  just  try  to  give  that  division  a  title  which  is 
descriptive  of  what  it  does,  rather  than  descriptive  of  the  very  dis- 
tant national  objective  to  which  it  would  make  a  contribution,  but 
couldn  t  make  a  decisive  contribution. 
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Dr.  Millar.  For  the  most  part,  I  think  I  share  that  view.  Within 
the  Bureau,  there's  an  awful  lot  of  work  today  that  focuses  very 
much  on  how  we  design,  build  and  market  products  which  have  a 
technological  base.  It  might  be  that  an  area  within  the  Bureau 
could  be  devoted  to  this  whole  concept  of  total  quality  as  it  applies, 
as  it  is  employed  by  our  manufacturers,  and  do  so  in  a  way  that 
would  produce  a  series  of  standards,  quality  standards,  if  you  will, 
_or  a  common  data  base  that  would  allow  us  a  more  rapid  introduc- 
tion of  technology  so  that  we  don't  have  to  go,  and  if  you  will,  rein- 
vent the  wheel  each  time,  and  things  of  that  nature. 

Mr.  Ritter.  Which  is  something  that  we  have  proposed. 

Dr.  Branscomb.  That's  right. 

Dr.  Millar.  Let  me  go  one  step  further.  I  think  I  do? agree  with 
Dr.  Branscomb,  that  using  the  name  "competitiveness"  as  the  ge- 
neric, broad  title  of  the  Bureau  probably  is  okay  in  the  short  term, 
but  I  think  it  would  be  better  if  we  could  think  of  a  new  name.  I 
have  said,  and  our  report  has  reported  for  the  last  3  years,  the  mis- 
sion of  the  Bureau  should  be  examined.  And,  in  our  judgement, 
should  be  expanded  to  embrace  some  of  the  new  factors  in  the 
whole  area  of  commerce  that  didn't  exist  when  the  Bureau  was 
foimed.  .  ... 

Now,  fortunately  the  legislation,  I  think,  was  written  into  law  in 
1901,  used  very  broad  language,  and  that's  really  what  saved  the 
day,  so  far.  But,  maybe  the  time  has  come  to  do  exactly  what  you 
say.  The  only  word  that  bothers  me  is  the  word  "competitiveness 
as  an  overall  umbrella  title. 

Mr.  Ritter.  It's  talking  about  something  akin  to  National 
Bureau  of  Standards  and  Technology  or  something  like  that. 

Dr.  Millar.  I'm  afraid  I  can't  help  you  with  a  new  word,  but  

Mr.  Ritter.  But,  I  guess  my  point  is  let's  isolate  out  between  sub- 
stance and  title,  at  some  point  Do  you  find  that  what  we  have  en- 
compassed in  this  bill,  which  is  quite  modest  as  a  kind  of  almost 
first  step,  and  where  Hollings  is  going  with  his  legislation.  Do  you 
find  that  what  we  have  encompassed  in  this  bill,  the  missions  that 
we  have  integrated  in  with  NBS  and  some  of  the  expansion  of  re- 
sponsibility, do  you  find  that  contribution  acceptable? 

Dr.  Millar.  I  have  not  read  the  bill  in  detail.  I've  just  listened  to 
your  discussion.  But,  from  what  I  have  heard,  I  agree.  I  support  it. 

Dr.  Branscomb.  I'm  sorry,  Mr.  Ritter,  I  didn't— my  airplane  was 
an  hour  late  and  I  didn't  hear  your  remarks  and  have  not  actually 
seen  the  legislation.  I've  only  seen  the  two-page  summary  of  your 
remarks  elsewhere.  And,  so  I'm  really  not— I  prefer  to  reserve 
judgement. 

Mr.  Ritter.  Good.  I'd  appreciate  it  if  we  could  get  your  remarks 
for  the  record. 
[The  material  to  be  supplied  follows:] 
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Prof,  Lewis  M.  Branscomb 
J. P.  Kennedy  school  of  Government 
Harvard  University 
79  J. P.  Kennedy  street 
Cambridge,  MA  02138 

The  Hon.  Don-  Rittsr 

Committee  on  Science,  Space  and  Technology 
U.S.  House  of  Representatives 
Suite  2321  Rayburn  House  Office  Building 
Washington  DC  20515 

Dear  Mr.  Ritter, 

I  have  had  a  chance  to  read  HR.  2u68  and  your  remarks  to  the 
Subcommittee  at  the  hearing  on  April  28. 

Let  me  congratulate  you  on  taking  the  initiative  to  create  a 
discussion  of  the  Bureau's  role  in  the  cor?«v itiveness 
erfort,  for  the  administration  and  many  othe)  groups  seem  to 
have  overlooked  this  important  and  capable  laboratory.  But  I 
have  to  confess,  I  am  not  attracted5 by  the  specific*  of  your 
proposal*  *UUi- 

My  problems  with  tho  bill  stem  mostly  from  three  s-urces: 

Competitiveness  is  only  in  part  dependent  on  technology;  j 
don't  see  how  a  scientific  laboratory  can  be  expected  to  " 
serve  as  "the  Government's  focal  point  for  industrial 
competitiveness  programs". 

Industrial  competitiveness  is  governed  by  many  factors  of 
which  the  most  important  are  (a)  economic  environment- ,  (b) 

™«f  J?-    ?2?  a~  aCt^VG  markets'  <c>  quality  of  commercial 
management,  (d)  attractiveness  for  the  markets  of  product 
designs,  (e)  complementary  assets  associated  with  use  of  the 
products,  and  (f)  costs  and  quality  -  the  one  item  which 
depends  heavily  on  technology..  Thus  tax,  trade,  industrial 
relations,  education,  anti-trust,  monetary  policy  all  have 
major  influence.  So  too  does  the  behavior  of  other 
governments  over  which  no  American  institution  has  control. 
Even  the  commerce  department  cannot  lead  in  all  these  areas. 
Surely  the  Bureau  cannot. 

Second,  the  bill  is  unclear  about  how  far  the  Bureau  is  to  qo 
toward  development  of  product  and  process  technologies  - 
which  most  people  with  business  experience  (including  me) 
thin*  is  best  done  by  private  firms.    The  Bureau's 
traditional  role:  developing  better  means  for  measuring  and 
characterizing  and  testing,  and  sharing  these  ideas  with 
users,  is  very  appropriate  to  the  competitiveness  challenge. 
So  too  is  your  concept  of  a  "best  practise"  clearinghouse! 
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But  such  general  objectives  as  "...promote  the  most  promising 
research  and  development  which  can  be  optimized  tor 
industrial  applications..."  are  likely  to  draw  NBS  beyond  its 
traditional  competence  and  raise  serious  concerns  from  tne 
private  sector  about  the  Bureau's  intent  and  capability. 

Third,  I  don't  understand  the  concept  of  Competitiveness 
impact  Statements,  which  I  take  it  are  zo  be  required  of  (or 
by?)  the  NBSIC  before  "...major  legislative  or  administrative 
action.  ..which  may  affect  ....trade  and  industrial  ,Wfll. 
competitiveness..."    Surely,  NBSIC  is  not  expected  to  require 
such  Statements  from  other  agencies  PrePar^rt^?^ia^°2'NBS 
that  is  OMB' s  job.  And  I  cannot  imaging  a  laboratory  like  nbs 
preparing  major  administrative  .r  legislative  actions  of  its 
ownT»  In  anv  case,  it  is  unclear  what  use  the  statements 
would  have.  They  would  necessarily  be  theoretical 
microeconomic  analyses,  which  given  the  power  of  those  tools 
would  likely  by  of  very  limited  value. 

The  idea  of  a  division  within  the  Bureau  to  carry  out  these 
programs  seems  to  imply  that  the  rest  of  the  Bureau  is  not 
engaged  in  helping  with  competitiveness,  whereas  in  f act  they 
all  do?  However,  I  think  a  small  operation  (probably  smaller 
tnan  a  nomal  NBS  Division)  devoted  to  serious  data  gathering 
and  studies  on  the  factors  that  govern  the  "le  science  and 
technology  do  play  in  competitiveness  would  be  useful  and 
could  help  the  bureau  understand  better  how  to  set 
priorities,  and  how  to  collaborate  with  firms. 

Finally,  I  have  to  confess  I  don't  iike  the  new  name:  NBSIC. 
It  ties  the  fats  of  the  nation's  system  of  measurements  to 
the  oStcome  of  an  economic  competition  with  certain  foreign 
nations.  Suppose,  the  US  became  very  competitive  again  and 
enjoyed  trade  surpluses.  Would  NBSIC  be  no  longer  needed? 

I  much  prefer,  if  the  name  is  to  be  changed,  the  National 
Institutes  of  Measurement  Science  and  Technology.  This  is 
much  more  descriptive  of  what  the  NBS  actual  does  best.  It, 
or  something  like  it,    could  stand  the  test  of  time. 

Sincerely, 

April  30,  1987  Lewis  M.  Branscomb 

cc:  Hon.  Doug  Walgren,  Chairman 
Subcommittee  on  Science, 
Research  and  Technology 

Ms.  Carol  Pompliano, 
Subcommittee  staff 

Dr.  Ernest  Ambler,  Director 
National  Bureau  of  Standards 
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The  Honorable  Doug  Halgren,  Chairman 
.  Subcommittee  on  Science,  Research  and 
Technology 

Committee  on  Science,  space  and  Technology 
0*  8*  Bouse  of  Representatives 
Suite  2321  Raybura  Kou*e  office  Building 
Washington,  D.C.  20515 

Dear  Representative  Valgrenr 

3?*^*  Committee  session  last  week,  l  was  asked  to 
draft,  eoae- written  .coauaenti  with  respect  to  H.R.  2068,  a  Bill 
sponsored  by  you,  ,Mr.  fcoehlert,  Kr.  Brown,  Mr,  Clickman,  Mr- 
Morrison   and  Mr.    Hitter.     The   following  coraente    reflect  my 

ItXti?  reSd}n?  1%*'  2068  and  «•  consistent  with  both  my 
written  and  verbal  testimony  at  your  Committee  meeting. 

1  en?or"  and  support  h.R.  2060.  In  my  judgment, 
M^tet  ttTi^^f  t0  *uture  01  our  country  than  an 
In  SL  inEnEtEiS*  of  U8  t0  regain  *lobal  competitiveness 
iSw        nter??tional  aarjeet,.  z  have  testified  before,  we 

have  let  this  competitiveness  slip  away  because  of  our 
^SS»H0n  ^With  *  bu»1;ne"  stipulation  "ther  than  paying 
develo^2n^°  ^sVf8^  technology  en*  processes  and  prtduct 

£      ?  detract  from  my  endorsement  of  your  Bill 

^^^h^?!?^  len9th  durin9         hoaringe,  few  oi  us 

52  SS2  IS  atv  ™ith?iUM  0f  th0  word'  "<^Petitivenoss,-  S 

replace  2h2  «SS  °H£llEi?lu  1  have  thou*ht  about  how  we  »*9ht 
replace  the  word,  "competitiveness,-  and  although  others  may  have 
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a  better  suggestion,  X  believe  the  use  of  the  phrase,  "industrial 


In  Line  12,  Page  3,  H.R*  2068  speaks  to  cooperative  efforts 
between  industries,  universities  and  Government  laboratories. 
Within  our  United  States  there  are  a  number  of  institutions  and 
foundations  which  are  extremely  active  in  the  development  of 
manufacturing  technology  essential  to  regain  national  industrial 
competitiveness.  These  institutions  for  the  most  part 
not-for-profit  foundations  are  not  included  in  any  of  the  three 
classifications  specifically  cited  in  H.R.  2068,  For  example,  a 
major  institution  which  has  made  substantial  contributions  to 
manufacturing  technology  is  Southwest  Research  Institute  in  San 


I  appreciate  that  your  Bill  does  not  specifically,  exclude 
independe.it  research  organizations  as  it  is  silent  in  this  area. 
I  believe  your  Bill  would  be  considerably  strenghtened  by  adding 
independent  research  organisations  to  tne  groups  cited  in  Section 
3,  Paragraph  (3)»  sta<  ,;ing  on  Line  12,  on  Page  3. 

I  am  not  clear  on  the  origin  and  management  of  the  fund 
introduced  on  Pago  12.  At  the  present  time,  the  National  Bureau 
of  Standards  receives  about  half  its  income  from  outside  rundM 
projects.  The  basic  funding  of  the  Bureau  is  in  the  range  of 
$120,000,000,  with  an  almost  dollar-f or-dollar  funding  received 
from  projects  which  are  pursued  in* the  interest  of  industry.  If 
I  interpret  the  language  of  Paragraph  B,  the  industrial  funds  now 
received  by  NBS  would  be  deposited  in  a  new  fund  to  be  managed  by 
the  Director  in  support  of  policy  structured  by  a  new  board.  The 
fund  would  be  supplemented  by  the  additional  infusion  of  funds  by 
appropriation  as  specified  in  Section  11. 


Antonio. 
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IL^L  U  ?9  ?h!lV,e  fu.nd"  currently  attracted  by  the  Bureau 
JhSvt^  ^included  in  the  new  fund,  at  they  have  become  over 
55  2?  -f/"  intrlnBic  P*rt  ot  the  8upport  pattern  for  HBS,  and 
in  ay  judgment  restructuring  this  funding  process  would  be 
counterproductive  to  the  continued  growth  of  Bur^HcJivi??: 

I  propose,  therefore,  that  the  fund  identified  in  Section  10  be 
made  up  of   funds  attracted  to  this  activity  throuoh  nti  SffnZl 

include  in  the  fund  those  coneys  now  paid  by  industry  in  .uonort 
of  current  NBS  industrial  activity.  mau.try  in  support 

I  IfSiSSi  ltnCKthlJ?ln9  bCvhlnd  the  "cation  ot  a  new  board,  but 
*»  unclear  in  how  the  new  board  would  function. 

At  tho  present  tine,  the  Bureau  of  Standards  is  managed  by  a 
mtae  unal0fCaa^  <\tatutor*  Visiting  Committee.  Thi.  c^toe  U 
made  up  of  a  broad  cross  section  of  representation  from  industry 

and  nu^S fao^°;1\?nd  4'  »uPP°rtca  *  Board  ot  "s.5£ent 
and  a  number  of  Evaluation  Panels,     it  was  ay  privilege  to  chair 

ISninTY'VtfV^  W  for  the  B»«lMtion  of  >9e  National 
Engineering  laboratory  of  the  Bureau  of  Standards. 

II  l^^LCtin8ldeled  °P^nlon  that  °ne  high  level  board  is  all  that 
L  I     *  t0  °a'Vl9e  lh0  new  organization.     I  would  not  create  a 

SSh     thi  channel,  and  in  conflic? 

sC»a..JL      Statutory    Visiting    Committee     of     the     Bureau  of 
*  *kiXi  ^V*11  be  that  a  new  nl*h  level  board  could  be 
formed  combining  the  new  activity  or  the  responsibility  of  the 

fStUtory*Vi*ltln»  Cos«ittoe  «d  its  title  changed  to  aelonodate 
the  expanded  scope  of  the  new  organitation.  cna"3CQ  to  accommoaate 

LS*  JS*!!!^1**^  &bOU}  fct!e  recognition  on  the  part  of  vourself 
and  others  of  the  role  that  science  and  technology  olavl  in  the 
development  of  manufacturing  and  busines. .  «^titiv«eM  I 
believe  however,  that  beyond  the  proposals  made  in  H  r  2068  w" 
must  begin  to  think  in  yet  broader  terms. 

^i'o?1^  \*  n1  8CC  lt:.18  the  lack  of  "cognition  on  the 
scienc/  -ST5"?  DePfrtaent  °*  Commerce  on  the  true  role  of 
science  and  technology  in  the  business  world.    The  Department  of 
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Commerce  has  been  preoccupied  to  a  great  degree  with  matters  of 
trade,  tariffs,  customs  and  other  manipulative  activities,  while 
the  technology-  of  our  manufacturing  effort  drifted  into 
obscurity.  Our  foreign  competitors,  particularly  the  Japanese, 
recognised  the  true  role  of  science  and  technology  in  the 
development  of  superior  products  and  the  manufacturing  processes 
to  produce  them.  The  Japanese  have  taken  the  science  and 
techrology  of  our  Onited  States  and  put  it  to  work,  while  we 
devoted  ovr  time  and  effort  to  the  almost  counterproductive 
activity  of  business  manipulation. 

It  may  be  a -bit  grandiose  and  very  difficult  to  do,  but  I  believe 
we  muot  start  now  to  change  the  basic  culture  of  the  Department 
of  Commerce  to  truly  take  a  leadership  role  in  bringing  to 
fruition  the  application  of  science  and  technology  to  our 
industrial  processes.  How  this  is  done  is  beyond  my  scope  of 
understanding  at  the  moment,  but  I  believe  it  is  absolutely 
essential  if  we  are  to  carry  out  our  newly  formed  objectives  of 
regaining  competitiveness  in  world  markets. 

I  appreciate  very  much  the  invitation  to  testify  befoka  your 
Committee  and  to  offer  these  comments  on  H.R.  2068. 

Best  personal  regards. 

Cordially, 


Gordon  B.  Millar 
GHM/vmm 

Ci    Messrs.  Boehlert,  Glickman,  Brown,  Morrison,  Ritter 

Mr.  Lamar  Smith,  Mr.  W.  Woolam,  Hr.  F.  Press,  Mr.  R.  M.  White, 

Md.  C.  Pompliano 
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Mr.  Walgren.  Thank  you,  Mr.  Hitter. 
Mr.  Price? 

Mr.  Price.  Thank  you,  Mr.  Chairman. 

Dr.  Branscomb,  I  am  intrigued  by  your  comments  at  the  very 
end  of  your  testimony  about  the  Department  of  Commerce  and 
some  of  the  problems  you  perceive  in  giving  the  Bureau  of  Stand- 
ards the  kind  of  status  and  support  that  it  needs  there.  You  make 
a  couple  of  hints  about  the  culture  of  that  department  and  some  of 
the  impatience  you  find  among  business  experienced  executives,  as 
you  put  it,  with  an  agency  of  this  sort.  I  wonder  if  you  could  just 
elabora'A  on  that  a  little  and  then  I  would  like  to  pursue  the  impli- 
cations .z  that  for  where  the  Bureau  ought  to  ultimately  be  locat- 
ed? 

Dr.  Branscomb.  Well,  I  think  over  a  good  many  years  it  would 
be  fair  to  say  that  certainly  the  Secretaries  of  Commerce  that  I've 
personally  known,  and  it's  a  good  many  of  them,  they're  attitude,  I 
would  characterize  their  attitude  towards  the  National  Bureau  of 
Standards  as,  we  are  aware  that  this  is  a  very  fine  institution.  Ev- 
erybody tells  us  that.  And,  we've  every  reason  to  believe  that  one 
of  my  responsibilities  as  secretary /is  to  make  sure  it  stays  that 
way.  I  have  stewardship  for  something  important  here.  But,  this 
important  thing  is  a  scientific  enterprise  of  some  kind,  which  is 
clearly  not,  in  my  view,  a  central  instrument  for  the  conduct  of  the 
main  things  that  I  view  my  mission  as  Secretary  of  Commerce  to 
achieve.  And,  because  I  believe  most  secretaries  of  Commerce  put 
their  first  priority  on  trying  to  have,  if  not  the  msyor  voice,  at  least 
a  major  voice  in  national  trade  policy.  It's  clear  from  both  the  con- 
stitutional and  legislative  point  of  view,  they  have  a  major  respon- 
sibility for  export  promotion,  and  for  other  things  related  to  inter- 
national trade. 

Because  their  constituency  is  the  business  community,  and  as  the 
former  Deputy  Director  of  the  National  Bureau  of  Standards,  Dr. 
Lawrence  Cushner,  once  said  to  me  in  private,  and  I've  quoted  him 
often  in  public,  the  Department  of  Commerce  is  the  only  agency  of 
Government,  the  only  department  of  Government  with  a  hostile 
constituency.  Now,  under  those  circumstances,  with  the  business 
community  s  principal  interest  being  to  get  the  Secretary  of  Com- 
merce to  help  persuade  the  rest  of  government  not.  to  intrude  upon 
the  prerogatives  of  the  private  sector.  You  do  not  have  a  climate 
within  the  Department  for  an  activist  approach  to  technology 
issues  that  may  be  of  interest  to  .the  technical  people  in  industry. 
And,  unhappily  in  most  companies,  even  though  the  senior  vice 
president  for  engineering  may  be  a  key  member  of  the  manage- 
ment team,  it  is  tax  issues,  trade  issues,  anti  trust  issues,  things  of 
that  kind  that  dominate  the  chief  executive  officer's  attitude 
toward  what  goes  on  in  Washington.  CEO's  don't  spend  much  time 
worrying  about  how  Washington  might  improve  the  technical  cli- 
mate within  which  that  company  operates.  There  are  exceptions, 
particularly  in  companies  run  by  technical  people. 

And,  I  think,  under  that  entire  set  of  circumstances,  it's  easy  to 
understand  why  the  Department  of  International  and  Trade  and 
Industry  might  be  proposed  by  the  Department  of  Commerce  and 
have  as  a  key  feature,  divesting  itself  of  all  its  technical  agencies. 
So,  while  I  think  the  Commerce  Department  has— I'm  told,  let  me 
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be  very  clear  about  this,  I'm  told  by  my  friends  at  the  Bureau  of 
Standards,  whom  I  shouldn't  quote  directly,  but  they  tell  me  that 
they  are  getting  excellent  understanding  and  sympathy  from  the 
leadership  of  the  department.  I'm  not  relaying  here  any  complaints 
from  the  Bureau  of  Standards  about  the  current  department.  My 
impression*  is,  they're  very  pleased  with  the  understanding  they  get 
from  the  Deputy  Secretary  and  others.  But,  I  do  believe  that  we 
are  very  far  from  a  department  that  can  seize  as  its  mission  having 
a  major  voice  in  the  Federal  Government's  strategy  for  deploying 
the  50  percent  of  the  national  R&D-that  is  government's,  in  such  a 
way  that  it  will  have  maximum  benefit  to  the  private  sector^  That  s 
a  plausible  role  for  the  Department  of  Commerce.  It  would  involve 
a  lot  of  dialogue  with  the  Department  of  Defense,  which  dominates 
that  Federal  R&D  budget,  to  the  tune  of  some  73  percent.  Never- 
theless, it  is  not  a  role— this  is  not  a  subject  in  which  you  hear  offi- 
cers of  the  Department  of  Commerce  being  leading  spokesmen  in 
the  national  debate  about  technology  policy.  And,  until  that  be- 
comes" what  they  believe  is  a  natural  role,  then  I  tend  to  be  a  little 
pessimistic  that  they're  going  to  drive  the  broadening  and  deploy- 
ment of  the  Bureau  of  Standards  to  this  set  of  issues. 

Mr.  Price.  Well,  the  explanation  you  give,  though,  raises  a  much 
broader  question.  And,  that  is,  does  this  kind  of  role  for  the  Bureau 
of  Standards,  the  kind  of  positive  role  it  can  play,  does  it  have  a 
constituency,  particularly  does  it  have  a  strong  constituency  in  the 
American  business  community? 

Dr.  Branscomb.  The  strange  thing  about  it,  is  I  think  it  does.  It 
has  apowerful  constituency  a  _jng  research  directors,  among  engi- 
neering managers,  among  technical  people  trying  to  solve  prob- 
lems, and  in  some  cases,  among  CEO's  and  general  executives. 
And,  one  of  the  reasons  it  has  this  strong  support  in  that  constitu- 
ency is  because  the  Bureau  is  nonintrusive  and  is  not  a  highly  visi- 
ble fixture  in  debates  about  how  to  fix  the  lagging  behavior  of  pri- 
vate industry.  Industry  finds  the  Bureau  a  comfortable  partner, 
and  it  is  precisely  because  of  that,  it  doesn't  have  a  visible,  politi- 
cally active,  industrial  constituency.  I  think  it's  a  catch-22  of  some 
proportions,  and  that's  one  of  the  reasons  why  you  hear  me  advo- 
cating over  and  over  again,  look  to  the  states.  Industrial  policy  is 
alive  and  well  in  the  states.  It's  well  accepted  there.  I  can  name 
you  a  dozen  states  whose  governors  are  out  there  every  day  ex- 
plaining to  the  voters  how  education,  high  tech  and  a  favorable 
business  climate  is  the  route  to  employment  in  the  State.  And,  in 
those  States  I  think  you  can  create  an  environment  where  the 
Bureau  cf  Standards  can  play  a  supporting  role  of  greater  visibility 
and  leverage. 

Mr.  Price.  Well,  back  to  this  specific  organizational  question  that 
we're  facing.  Does  the  situation,  as  you  perceive  it  in  the  Com- 
merce Department,  lead  you  to  any  particular  organizational  pref- 
erence as  to  whether  the  Bureau  of  Standards  really  belongs  there, 
or  whether  some  kind  of  other  location  within  the  Federal  Estab- 
lishment would  be  preferable?  m 

Dr.  Branscomb.  And  my  answer  is,  if  we  have  an  administration 
and  Congress  minded  to  strengthen  and  change  the  character  of 
the  Department  of  Commerce  so  that  it  takes  on  a  commerce  and 
technology  role— it's  the  name  of  the  department  that  we  need  to 
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"bet.d8teting.4iere,  not  the  name  of  the  Bureau  of  Standards.  It's 
name,  of  course,  is  symbolic  for  adoptive  policy.  If  indeed,  in  this 
administration^^there  were  that  determination,  then  I  would  say, 

teSS^fc^n^^  %  Department  of  Commerce 

^WfB^eiBureau^role,  make  it  move  visible  arid  install  the 
other  Mhcy-ams,  %  analytical  work  that  Mr.  Ritfer/.talks  about, 
h^^W1^  &  Parts.of  the  department  that  come 
toother  with  the,Bureau  m  a  coherent  .technology^  program.  And, 
■?l2mrH'f8  aSs9  ^ass[ble  that  we"will  see  candidates  for  office  in 
the^next  2  years  who  have  their  own  views, about  what  the  right 

^J0Ltoh?fWPftn?tnt.uof  CQpimMce  is.  And,  I  would  think  we 
might  hear  that  from  both  parties.  And,  so  there  may  well  be  a  pb- 
htical  opportunity  to  discuss  a  changing  character  of  this  depart- 
But,  if  that  in  fact  is  not  to  come,  then  I  think  we  better  look  at 
some  other  options.  And,  there  are  a  variety  of  them.  One  of  them, 
clearly,  is  a  simple  association  of  NBS  and  NSF,  not  so  simple,  you 
have  to  change  the  NSF  statute  to  make  it  possible.  It  hals  niany 
rmmfications.  There  are  other  possibilities  too,  which  I  think  are 
worth  thinking  about,  though  premature  to  propose;  strengthen 

SS °^enuies"based.on.  today's  energy  agency  NASA, 
tor  example,  with  a  broader  mission  and  a  pooling  of  the  national 
laboratories ,  and !  a  deployment  of  their  talents  to  a  much  broader 
spectrum  of  civil  issues.  There's  a  spectrum  of  choices  to  choose 

.    Mr.  Price.  That's  very  helpful. 
Thank  you,  Mr.  Chairman. 
Mr.  Walgren.  Thank  you,  Mr.  Price. 

r^L0^*1?15  0f  811  of  us'  we  aPPreciate  your  being  with  us  this 
morning;  Thank  you. 

Dr.  Branscomb.  Mr.  Walgren,  could  I  add  one  last  comment? 
Mr.  Walgren.  Surely. 

Dr.  Branscomb.  Because  the  subject  of  metric  really  didn't  come 
up  and  there  s  just  one  little  thought  I  want  to  leave  you  with. 
™  ™m  w'  ^  !if-of  the  discussions  we've  got  about  the  technolo- 
gyI  a™  °Ltl^  country,  it's  pretty  hard  to  put  that  on  the 
table  and  say  that  s  the  most  important.  But,  I  was  told  the  other 
day -by  someone  who  may  be  well  informed,  that  there  either  has 
been  a  decision  or  is  about  to  be  a  decision  in  NASA  that  our  space 
station  will  be i  built  to  English  standards,  because  some  contractor 
said  it  would  be  cheaper  and  quicker  to  do  it  that  way  instead  of 
doing  it  metric  I- hope  you  will  ask  NASA  a  question  about  that.  I 
think  it  would  be  a  travesty  if  it  turned  out  that  way. 

Mr.  Ritter.  Mr.  Chairman? 

Mr.  Walgren.  Mr.  Ritter? 

Mr.  Ritter.  As  the  cosponsor  of  the  metric  bill,  along  with  my 
colleague  from  California  Mr.  Brown,  we  will  definitely  ask  that 
question  right  away.  Thank  you. 

CHAD  codf  work  oMt        *  *°  ^  "  °nly  engineerS  from 
Mr.  Walgren.  Thank  you  all  very  much. 

The  next  panel,  Daniel  DeSimone,  Executive  Director  of  the 
American  Association  of  Engineering  Societies,  Kenyon  Taylor, 
Chairman  and  CEO  of  North  American  Tool  Co.,  and  Frank  Feigin 
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Engineering  Manager  of  International  Products  for  Digital  Equip- 
ment Corp.  ,  ... 

Gentlemen,  welcome  to  our  process.  We  appreciate  your  joining 
us  and  your  prepared  statements, will  be  inserted  immediately  fol- 
lowing your  oral  presentations.  You  can  please  feel  fre£  to  summa- 
rize and  highlight  those  .points  that  you  feel  can  best  be  under- 
scored in  this  kind  of  a  Verbal  presentation,  and  I  hope  you  might 
be  able  to  do  that  in  five  plus  minutes,  or  thereabouts,  but  we  have 
flexibility  on  that.  v 

Let's  start  in  the  order  that  I  called  you  to  the  table,  and  Mr. 
DeSimone,  welcome. 

[Material  referred  to  follows:] 
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100th  congress 

18T  SE88ION 


H.  R.  1964 


To  amend  the  Metric  Conversion  Act  of  1975  to  increase  the  use  of  the  metric 
system  in  Government  programs. 


IN  THE  HOUSE  OF  REPRESENTAITVE'S 

Apbil  7,  1987 

Mr.  Bbown  of  California  (for  himself  and  Mr.  Hitter)  introduced  the  following 
bill;  which  was  referred  to  the  Committee  on  Science,  Space,  and  Technology 


A  BILL 

To  amend' the  Metric  Conversion  Act  of  1975  to  increase  the 
use  of  the  metric  system  in  Government  programs. 

1  Be  it  enacted  by  the  Senate  and  House  of  Representor 

2  tives  of  the  United  States  of  America  in  Congress  assembled, 

3  SECTION  1.  SHORT  TITLE. 

4  *      This  Act  may  be  cited  as  the  "Metric  Usage  Act  of 

5  1987". 

6  SEC.  2.  FINDINGS. 

7  Section  2  of  the  Metric  Conversion  Act  of  1975  is 

8  amended  by  adding  at  the  end  thereof  the  following  new 
,9  paragraphs: 
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1  "(3)  World  trade  is  increasingly  geared  towards 

2  the  metric  system  of  measurement. 

3  "(4)  Industry  in  the  United  States  is  at  a  competi- 

4  tive  disadvantage  when  dealing  in  international  mar- 

5  kets  because  of  its  cumbersome,  non-standard  measure- 

6  ment  system,  and  is  sometimes  excluded  when  it  is 

7  unable  to  deliver  goods  which  are  measured  in  metric 

8  terms. 

9  "(5)  The  inherent  simplicity  of  the  metric  system 

10  of  measurement  and  standardization  of  weights  and 

11  measures  has  led  to  major  ost  savings  in  certain  in- 

12  dustries  which  haye  converted  to  that  system. 

13  "(6)  The  Federal  Government  has  a  responsibility 

14  to  develop  procedures  and  techniques  to  assist  industry 

15  as  it  voluntarily  converts  to  the  metric  system  of  meas- 

16  urement. 

17  "(7)  The  metric  system  of  measurement  can  pro- 

18  vide  substantial  advantages  to  the  Federal  Government 

19  in  its  ojvn  operations.". 

20  SEC  3.  POLICY. 

21  Section  3, of  the  Metric  Conversion  Act  of  1975  is 

22  amended  to  read  as  follows: 

23  "Sec.  3.  It  is  therefore  the  declared  policy  of  the 

24  United  States— 

■<# 
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1  "(1)  to  designate  the  metric  system  of  measure- 

2  ment  as  the  preferred  system  of  weights  and  measures 

3  for  United  States  trade  and  commerce; 

4  "(2)  to  require  the  use  of  the  metric  system  of 

5  measurement  for  business  purposes  in  all  Federal  Gov- 

6  eminent  programs  and  procurements  by  the  end  of  the 

7  fiscal  year  1992,  except  to  the  extent  that  such  use  is 

8  impractical  or  is  likely  to  cause  significant  inefficien- 

9  cies; 

10  "(3)  to  seek  out  ways  to  increase  understanding  of 

11  the  metric  system  of  measurement  through  education, 

12  assistance  to  those  being  asked  to  concert,  and  use  of 

13  dual  systems  of  measurement  on  road  signs  and  in 

14  Government  publications;  and 

15  "(4)  to  permit  the  continued  use  of  traditional  sys- 

16  terns  of  weights  and  measures  in  non-business  activi- 

17  ties.". 

18  SEC.  4.  IMPLEMENTATION. 

19  The  Metric  Conversion  Act  of  1975  is  further  amended 

20  by  redesignating  section  12  as  section  13,  and  by  inserting 

21  after  section  1 1  the  following  new  section: 

22  "Sec.  12.  (a)  As  soon  as  possible  after  the  date  of  the 

23  enactment  of  this  section,  each  agency  of  the  Federal  Gov- 

24  ernment  shall  issue  regulations  to  carry  out  the  policy  set 

25  forth  in  section  3  (with  particular  emphasis  upon  the  policy 

too 
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1  set  forth  in  paragraph  (2)  of  that  section),  and  as  a  part  of  its 

2  annual  budget  submission  for  each  of  the  first  7  fiscal  years 

3  beginning  after  such  date  shall  report  to  the  Congress  on  the 

4  actions  which  it  has  taken  during  the  previous  fiscal  year,  as 

5  wall  as  the  actions  which  it  plans  for  the  fiscal  year  involved, 

6  to  implement  fully  the  metric  system  of  measurement  in  ac- 

7  cordance  with  that  policy.  As  used  in  this  section,  the  term 

8  'agency  of  the  Federal  Government'  means  an  Executive 

9  agency  or  military  department  as  those  terms  are  defined  in 

10  chapter  1  of  title  5,  United  States  Code. 

11  "(b)  At  the  end  of  the  fiscal  year  1992,  the  Comptroller 

12  General  shall  review  the  implementation  of  this  Act  as 

13  amended  by  the  Metric  Usage  Act  of  1987,  and  upon  comple- 

14  tion  of  such  review  shall  report  his  findings  to  the  Congress 

15  along  with  any  legislative  recommendations  he  may  have.". 
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STATEMENT  OF  DANIEL  DeSIMONE,  EXECUTIVE  DIRECTOR, 
AMERICAN  ASSOCIATION  OP  ENGINEERING  SOCIETIES,  WASH- 
INGTON,  DC 

Mr.  DeSimone.  Mr.  Chairman  and  members  of  the  subcommittee, 
good  morning.  It's  a  pleasure  to  be  with  you  and  I  will  skim  my 
remarks. 

It  was  20  years  ago  that  Congress,  largely  through  the  initiative 
of  this  committee,  directed  the  Secretary  of  Commerce  to  assess  the 
increasing  worldwide  use  of  the  metric  system  and  recommend  to 
Congress  what  ought  to  be  done  about  it. 

I  had  the  privilege  of  serving  as  the  director  of  that  study  at  the 
Nationa1  Bureau  of  Standards,  at  a  time  incidentally,  when  Lewis 
Branscomb  had  just  been  installed  as  the  new  director  of  NBS,  and 
I  m  sorry  he's  not  here.  It  was  a  very  exciting  time,  as  you  can 
imagine,  and  witnessed,  this  morning,  because  of  his  infectious  en- 
thusiasnju  He  wanted  that  study  to  succeed  and  we  did  our  best.  It 
was  a  massive  technology  assessment  and  in  the  concluding 
volume,  I  summarized  our  experience  and  what , we  had  learned. 

I  am  pleased,  therefore,  to  have  been  invited,  because  of  that  ex- 
perience, to  testify  before  this  subcommittee:^  H.R.  1964. 

On  the  basis  of  the  Metric  Study,  the  Secretary  of  Commerce  rec- 
ommended that  there  be  a  coordinated  national  program  to  facili^ 
tate  the  change  to,predominart  metric  usage  over  a  10-year  period.' 

The  guiding  principles  wer^  that  there  be  a  voluntary  change- 
over, that  the  rule  of  reason  apply,  and  that  there  be  no  subsidies. 

Tw.9  decades  have  now  passed  since  this  committee  spawned  the 
Metric  Study  Act.  Sixteen  years  have  elapsed  since  the  Secretary  of 
Commerce  urged  a  10-year  changeover,  and  still  we  cling  diffident- 
ly to  inches  and  pounds,  drifting  aimlessly,  without  a  general  plan 
or  a  target  date  for  the  nation.  Meanwhile,  America  becomes  more 
and  more  dependent  upon  trade  with  a  resolutely  metric  world,  as 
Dr.  Branscomb  indicated  in  his  closing  comment.  To  be  sure,  a 
metric  changeover  will  not  alone  solve  our  problems  in  world 
trade,  but  it  will  help.  There  are  no  magic  formulas,  obviously.  We 
need  to  do  many  things,  and  facilitating  a  rationalization  of  our 
measurement  system  is  one  of  them. 

And,  so,  H.R.  1984  is  a  step  in  the  right  direction,  and  Mr.  Brown 
and  Mr.  Ritter  are  to  be  commended  for  introducing  this  bill. 

It  is  especially  significant  that  H.R.  1964  would  amend  Section  3 
of  the  Metric  Conversion  Act  of  1975  to  designate  the  metric 
system  of  measurement  as  the  preferred  system.  This  addresses  a 
fundamental  cause  of  the  national  schizophrenia  regarding  meas- 
ures. Are  we  or  are  we  not  committed  to  a  changeover?  Clearly, 
there  would  be  less  confusion  if  everyone  knew  that  at  some  point 
in  the  future  all  Americans  will  have  agreed  to  talk  the  basic  lan- 
guage of  measurement  in  some  consistent  way.  We  agree  on  a 
common  alphabet,  we  accept  the  dictionary  for  the  spelling  and 
meaning  of  words,  if  we  live  in  the  same  time  zone,  we  set  our 
clocks  the  same.  These  are  conventions  for  making  life  simple  and 
we  take  them  for  granted,  yet  in  the  past  each  of  them  was  adopt- 
ed in  the  face  of  strenuous  objections. 

There  are  opponents  of  the  metric  system  who  still  maintain  that 
it  is  not  clear  whether  the  rest  of  the  v»orld  will  continue  to  em- 
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brace  the  metric  system  and  that  there  really  is  the  possibility  that 
they  may  recant  and  adopt  the  U.S.  customary  system  instead. 
H.K.  1964  will  help  to  quell  this  delusion  by  specifying  that  the 
metric  system  shall  be  the  preferred  system  in  the  United  States. 

A  distinctive  and  commendable  feature  of  this  bill,  H.R.  1964,  is 
that  it  focuses  on  the  pivotal  arena  of  Federal  Government  pro- 
grams and  procurement.  It  is  pivotal  because  in  almost  every  field 
of  U.S.  commerce,  the  Federal  Government  is  the  largest  single 
consumer  of  goods  and  services.  As  such,  it  is  in  a  position  to  en- 
courage change  and  to  alleviate  doubts,  especially  on  the  part  of 
the  small  businesses,  about  the  extent  and  permanence  of  a  metric 
market  in  the  United  States. 

The  target  date  of  1992  is  reasonable.  However,  past  experience 
with  metric  legislation  may  suggest  that  this  provision  be  reworded 
to  read,  by  the  end  of  the  fifth  year  after  the  enactment  of  this  act. 
Indeed;  there  are  many  people  who  feel  that  if  we  become  predomi- 
nantly met  5c  by  the  turn  of  the  century,  we  will  have  ,done  our- 
£elves;ahd  American  industry  a  great  favor,         m  '  s 

It  is  Tatf -appending  quality  of  H.R.  1964  that  it  incorporates  the 
rule  of  "reason  in  its  application.  Thus,  the  bill  acknowledges  the 
desirability  of  vblunti^  conversion  on  the  part  of  industry,  does 
not  require  use  of  the"  metric  system  where  such  use  would  be  im- 
practical or  cause  significant  inefficiencies,  and  permits  the  coritin- 
ued  use  of  traditional  systems  of  weights  and  measures  in  nonbusi- 
ness activities. 

In, the  Metric  Study  we  emphasized  that  even  in  a  concerted  pro- 
gram of  metric  change,  some  things  would  be  changed  rapidly, 
some  slowly,  and  some  never.  In  most  cases,  things  would  be  re- 
placed with  new  metric  models  only  when  they  wore  out  or  became 
obsolete.  This  would  certainly  be  done,  for  example,  in  the  case  of 
existing  buildings,  aircraft  carriers,  railroad  locomotives,  power 
generating  plants,  and  even  such  things  as  typewriters. 

Some  units  may  continue  to  be  used  wherever  they  make  com- 
munications and  calculations  clear  and  easy.  Even  in  metric  coun- 
tries meteorologists  still  speak  of  "bars,"  and  astronomers  prefer  to 
talk  of  distance  in  light  years,  instead  of  many  trillions  of  kilome- 
ters. Such  convenient  units  as  these  are  not  likely  to  be  discarded, 
nor  should  they  be.  . 

As  a  final  observation,  Mr.  Chairman,  the  bill  calls  for  seeking 
out  ways  to  increase  understanding  of  the  metric  system  of  meas- 
urement through  education,  assistance  to  those  being  asked  to  con- 
vert, and  use  of  dual  systems  of  measurement  on  road  signs  and  in 
Government  publications.  This  is  essential  for  public  acceptance  of 
this  legislation.  Paradoxically,  however,  dual  recitations  of  meas- 
urement units  will  make  it  difficult  to  make  the  switch,  for  we  are 
naturally  inclined  to  focus  on  the  more  familiar  term  as  long  as  it 
is  given  to  us.  The  telephone  weather  announcer's  "50  degrees 
makes  the  following,  "10  degrees  Celsius"  irrelevant  and  forgetta- 
ble. Nevertheless,  public  acceptance  will  require  the  dual-use  ap- 
proach, at  least  during  the  transition  period  provided  for  in  H.R, 

In  summary,  Mr.  Chairman,  H.R.  1964  is  a  step  in  the  right  di- 
rection. It  is  modest  in  its  goals,  but  astute  in  its  focus,  and  its  in- 
sistence that* the  rule  of  reason  be  the  guiding  principle  for  any 
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changeover  is  commendable.  By  setting  an  example,  it  may  well 
provide  the  impetus  and  encouragement  for  other  sectors. 
Thank  you. 

[The  prepared  statement  of  Mr.  DeSimone  follows:] 


* 


ERIC 


132 


ISO 

TESTIMONY  OF 
DANIEL  De  SIMONK 
EXECUTIVE  DIRECTOR 
AMERICAN  ASSOCIATION  OF  ENGINEERING  SOCIETIES 
ON 

H.R.  1964,  a  bill  to  amend  the  Metric  Conversion  Act  of  1975 

to  increase  the  use  of  the  netric  systea  in  government 
BEFORE  THE 

SUBCOMMITTEE  ON  SCIENCE,  RESEARCH,  AND  TECHNOLOGY 
OF  THE 

COMMITTEE  ON  SCIENCE,  SPACE  AND  TECHNOLOGY 
April  28,  1987 


EMC  133 


181 " 

Mr.  Chairaan  and  Hsabcri  of.  thi  Subcoanittiti 

TWENTY  YEARS  AGO  Congress  pitted  tht  K4Cric  Study  Act  (P. I.  90  - 
472)  which  directed  the  Sscretary  of  Commerce  to  conduct  a 
comprehensive  Assessment  of  the  Increasing  vorldvide  use  of  the 
aetric  systea  end  to  recommend  to  Congress  e  course  of  action 
that  would  be  appropriate  and  in  the  best  interests  of  the  United 
States . 

I  was  privilsged  to  serve  as  the  director  of  that  study, 
which  had  been  assigned  to  the  National  Bureau  of  Standards,  and 
in  which  thousands  of  individuals,  flras,  associations, 
agencies,  and  organised  groups  participated  froa 

every  sector  of  U.S.   society.     It  vas  at  that  tiae        and  perhaps 
reaalns        the  aost  aasslve  technology  asscssaent  evsr 
undertaken,  in  the  strict  sense  of  that  tera.     Th*re  were  12 
voluaes  of  reports  on  different  aspects  of  the  assessaent.  ar.d 
the  concluding  voluae.  which  I  wrote,   su&aarlzed  our  experience 
and  what  we  had  learned. 

I  aa  pleased,  therefore,  to  have  been  Invited,  because  of  that 
experience,   to  testify  before  this  Subcoaalttee  on  H.R.  196A.  a 
bill  to  aaend  the  Metric  Conversion  Act  of  1975  to  Increase  the 
use  of  the  aetrlc  systea  In  governaent. 
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On  the  basis  of  the  Metric  Study ,  the  Secretary  of  Commerce 
recommended  that  the**  be  • .coordinated  national  program  to 
facilitate  th*  change  to  predominant  metric  usage  in  America  over 
a  ten  r  year  period.    In  particular,  the  Secretary  recommended; 

♦That  the  United  States  change  to  the  International  Metric 

System  deliberately  and  carefully; 

♦That  this  be  done  through  a  coordinated  national  program; 
♦That  the  Congress  assign  the  responsibility  for  guiding  the 
change,  and  anticipating  the  kinds  of  special  problems 
described  in  tte  report,  to  a  central  coordinating  body 
responsible  to  all  sectors  of  our  society; 
♦That  within  this  guiding  framework,  detailed  plans  and 
timetables  be  worked  out  by  these  sections  themselves; 
♦That  early  priority  be  given  to  educating  every  American 
.choolchild  and  the  public     t  large  to  think  in  metric 
terms ; 

♦That  immediate  nteps  be  taken  by  the  Congress  to  foster 
U,S,  participation  in  international  standards  activities; 
♦That  in  order  to  encourage  efficiency  and  minimize  the 
overall  costs  to  society,  the  general  rule  should  be  that 
any  changeover  costs  shall  'lie  where  they  fall*; 
♦That  the  Congress,  after  deciding  on  a  plan  for  the  nation 
establish  a  target  date  ten  years  ahead,  by  which  time  the 
U.S.  will  have  become  predominantly,  though  not  exclusively 
metric ; 

♦That  there  be  a  firm  government  commitment  to  t* is  goal. 
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Two  decades  have  now  passed  since  this  Committee  spawned 
the  Metric  Study  Act.     Sixteen  years  have  elapsed  since  the 
Secretary  of  Commerce  urged  a  ten  -  year  changeover.  Twelve 
years  have  come  and  gone  since  the  Metric  Conversion  Act  of  1975. 
And  still  we  cling  diffidently  to  inches  and  pounds,  drifting 
aimlessly,  without  a  general  plan  or  target  date  for  the  nation. 
Meanwhile,  America  reverberates  with  calls  for  •competitiveness" 
and  becomes  more  and  more  dependent  upon  trade  with  a  resolutely 
metric  world.     Yet  the  open  markets  that  we  demand  from  Japan  and 
other  countries  are  metric  markets,  and  the  sales  to  be  made 
there  are  to  people  who  think  in  metric  terms.     To  be  sure,  a 
metric  changeover  will  not  alone  solve  our  problems  in  world 
trade        but  it  will  help  to  equip  us  for  the  challenge.  There 
are  no  magic  formulas  :  we  need  to  do  many  things,  and 
facilitating  a  rationalization  of  our  measurement  system  is  one 
of  them. 

And  so,  H.R.1964  is  a  step  in  the  right  direction,  and  Mr.  Brown 
and  Mr.  Ritter  are  to  be  commended  for  introducing  this  bill. 


-3- 


138 


184 


It  is  especially  significant  that  H.R.  1964  would  amend  Section 
3  of  the  Metric  Conversion  Act  of  1975  to  designate  the  metric 
system  cf  measurement  as  the  preferred  system.     This  addresses  a 
fundamental  cause  of  the  national  schizophrenia  regarding 
measures.     Are  ve  or  are  we  not  committed  to  a  changeover? 
Clearly,  there  would  be  less  confusion  if  everyone  knew  that  at 
some  point  in  the  future  all  Americans  will  have  agreed  to  talk 
the  basic  language  of  measurement  in  some  consistent  way.  We 
agree  on  a  common  alphabet;  we  accept  the  dictionary  for  the 
spelling  and  meaning  of  words;  standard  nuts  are  manufactured  to 
fit  standard  bolts;  if  we  live  in  the  same  time  rone,  we  set  our 
clocks  the  same.     These  conventions  for  making  life  simple  are 
now  taken  for  granted,  yet  in  the  past  each  of  them  was  adopted 
in  the  face  of  strenuous  objections. 

There  are  opponents  of  the  metric  system  who  still  maintain  that 
it  is  not  clear  whether  the  rest  of  the  world  will  continue  to 
embrace  the  metric  system  and  that  there  really  is  the 
possibility  that  they  may  recant  and  adopt  the  U.S.  customary 
system  instead.     H.R.  1964  will  help  to  quell  this  delusion. 
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A  distinctive  and  commendable  feature  of  H.R.  1964  is  that  it 
focuses  on  the  pivotal  arena  of  Federal  Government  programs  and 
procurement.     It  is  pivotal  because  in  almost  every  field  of  U.S. 
commerce,  the  Federal  Government  is  the  largest  single  consumer 


change  and  to  alleviate  anj  doubts,  especially  on  the  part  of 
sn-.all  businesses,  about  the  extent  and  permanence  of  a 
"metric  market"  in  the  United  States. 

The  target  date  of  1992  is  reasonable.     However,  past  experience 
with  metric  legislation  may  suggest  that  this  provision 
Subsection  (2)  of  Section  3  —  should  be  reworded  to  read  "by  the 
end  of  the^  fifth  year  after  the  enactment  of  this  Act"  or,  if 
technically  preferable,  "by  the  end  of  the  fifth  fiscal  year 
after  the  enactment  of  this  act." 

It  is-  an  appealing  quality  of  H.R.  1964  that  it  incorporates  the 
"Rule  of  Reason"  in  its  application.     Thus,  Section  2,  Subsection 
(6),  acknowledges  the  desirability  of  voluntary  conversion  on  the 
part  of  industry;  Section  3,  Subsection  (2)  does  not  require 
Federal  Government  use  of  the  metric  system  where  such  use  would 
be  impractical  or  cause  significant  inefficiencies;  and  Section 
3,  Subsection  (4)  permits  the  continued  use  of  traditional 
systems  of  weights  and  measures  in  non-business  activities. 


of  goods  and  services.    As  such,  it  is  in  a  position  to  encourage 
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In  the  Metric  Study  we  emphasized  thot  even  in  a  concerted 
program  of  metric  change,  some  things  would  be  changed  rapidly, 
some  slowly,  and  some  never.     In  moat  cases,  things  would  be 
replaced  with  new  metric  models  only  when  they  wore  out  or  became 
obsolete.     This  would  certainly  be  true,  for  example,  of  existing 
buildings,  aircraft  carriers,  railroad  locomotives,  power 
generating  plants,  and  even  such  things  as  typewriters. 

In  many  instances  industry  and  commerce  would  make  metric 
changeovers  much  as  they  would  for  ordinary  reasons  of  economy 
and  efficiency.     A  pump  in  a  chemical  factory,  for  example, 
might  with  careful  maintenance  last  ten  years  before  it  wore  out 
and  had  to  be  replaced.     But  if  a  critical  part  failed  after, 
say,  five  years,   the  user  might  well  decide  to  buy  a  new  pump  of 
improved  design  and  lower  running  cost,  rather  than  fix  the  old 
one.     And  if  he  were  going  metric  and  metric  pumps  were 
available,   the  pump  would,  of  course,  be  one  built  to  metric 
standards.       Somewhat  analogous  is  the  problem  of  rewriting  real 
estate  deeds  in  metric  dimensions        meters  instead  of  yards,  and 
hectares  instead  of  acres.     There  would  be  no  good  reason  to  do 
this  until  the  property  changed  hands  and  was  resurveyed. 
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Some  units  that  are  not  part  of  the  International  Metric  System 
nay  continue  to  be  used  wherever  they  are  believed  to  make 
communications  and  calculations  clear  and  easy.     Even  in  metric 
countries  meteorologists  still  speak  of  "bars,"  one  bar  being 
roughly  normal  atmosphere  pressure,  and  of  the  "millbar,"  vhich 
is  one-thousandth  of  a  bar.    Astronomers  prefer  to  talk  of 
distance  in  "light  years,"  instead  of  many  trillions  of 
kilometers.     Such  convenient  units  as  these  are  not  likely  to  be 
discarded,  nor  should  they  be. 

As  a  final  observation,  Mr.  Chairman,  Subsection  (3)  of  Section 
3        "to  seek  out  ways  to  increase  understanding  of  the  metric 
syttem  of  measurement  through  education,  assistance  to  those 
being  asked  to  convert,  and  use  of  dual  systems  of  measurement  on 
road  signs  and  in  Government  publications"        is  essential  for 
public  acceptance  of  this  legislation.     Paradoxically,  however, 
dual  recitations  of  measurement  units  will  make  it  difficult  to 
make  the  switch,  for  we  are  naturally  inclined  to  focus  on  the 
more  familiar  term  as  long  as  it  is  given  (the  telephone  weather 
announcer's  "SO  degrees*  makes  the  ensuing  "10  degrees  celsius" 
irrelevant  and  forgettable),     nevertheless,  public  acceptance 
will  require  the  dual-use  approach,  at  lease  during  the 
transition  period  provided  for  in  H.R.  1964. 

In  summary,  Mr.  Chairman,  H.R.  1964  is  a  step  in  the  right 
direction.    It  is  modest  in  its  goals  but  astute  in  its  foccj;  and 
its  insistence  that  the  rule  of  reason  be  the  guiding  principle  for 
any  changeover  is  commendable.    By  setting  an  example,  it  may 
well  provide  the  impetus  and  encouragement  for  other  sectors  than 
the  Federal  Government  to  follow  suit. 
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Mr.  Walgren.  Thank  you  very  much.  We  appreciate  that. 
We'd  like  to  turn  now  to  Mr.  Taylor. 

STATEMENT  OF  KENYON  TAYLOR,  CHAIRMAN  AND  CEO  OF 
: '  NORTH  AMERICAN  TOOL  CORP.,  SOUTH  BELOIT,  IL 

Mr.  Tayix)R;*  Thank  you,  Mr.  Chairman. 

•  My  name  is  Kenyon  Taylor  and  I  am  presently  Chairman  of  the 

Board  and  CEO  of  North  American  Tool  Corp.  of  South  Beloit,  IL, 

?fc  which  I  founded  in  1986,  and  which  still  is,  unfortunately,  a  small 

business.  Prior  to  that  point  in  time  I  was  chairman  of  the  Regal 
Beloit  Corp.,  which  I  founded  in  1955.  That's  now  currently  the 
world's  largest  manufacturer  of  special  cutting  tools,  particularly 

::  in  the  thread  tool  area,  which  of  course  is  very  measurement  sensi- 

tive. 

I  also  serve  an  active  position  and  am  a  lifetime  member  of  the 
U.S.  Metric  Association  and  Fm  presently  Chairman  of  the  Board 
of  the  American  National  Metric  Council.  Two  of  my  books,  which 
I  think  most  of  you  have  seen,  IJSA  Goes  Metric  and  Discover  Why 
* 1  Metrics,  have  a  combined  circulation  of  approximately  2  million 

;  copies.  I've  alscbeen  yery  fortunate  in  being  able  to  visit  Australia, 

\  New  Zealand,  Canada  and  Great  Britain  and  to  observe  their  and 

actual  conversion  to  the  metric  system  of  measurement.  I  was  &*^o 
honored  .by  two  Presidents  as  their  appointment  to  the  U.S.  Metric 
Board. 

The  important  thing  to  me  today  is  having  the  opportunity  to 
discuss  some  of  the  advantages  of  metric  use  and  particularly  the 

\  positive  impact  that  I  believe  that  government  adoption  of  this 

simple  system  of  measurement  should  have  on  American  industrial 
&  competitiveness. 

I'd  like  to  say  at  this  point  in  time,  let's  not  give  up  on  this  com- 

\  petitiveness  word.  With  all  due  respect  to  the  Ph.D.  s,  the  part  of 

the  country  that  I  come  from,  the  word  is  accepted.  It's  understood 
and  the  semantics  of  trying  to  change,  I  think  would  cause  some 

r  problems  at  this  point  in  timo,  Mr.  Chairman. 

Unfortunately,  Representative  Perkins  isn't  here  txxky,  so  I'm 
going  to  take  a  little  advantage  of  him.  As  you  know,  and  Repre- 
sentative Perkins  will  be  happy  to  tell  you  at  the  first  opportunity, 
the  renowned  Kentucky  Derby  race  is  thi3  Saturday,  May  ',nd. 
Now,  you're  all  familiar  with  the  mile,  it  came  to'  us  from  the  an- 
cient Greeks.  You  surely  know  about  the  quarter-mile,  that  repre- 
sents two  furlongs,  and  that  came  from  Queen  Elizabeth  the  First. 
And,  you  perhaps  know  a  furlong  equals  one-eighth  of  a  mile  or 
220  yards,  and  the  yard  was  standardized  by  King  Henry  the  First. 

We  could  also  talk  about  inches  and  feet  and  yards,  and  my 
northern  neighbors  in  Wisconsin  still  measuring  in  ax  handles  they 
think.  But,  in  this  race,  in  the  Kentucky  Derby,  all  of  the  competi- 
tors are  running  under  the  same  conditions.  They  run  the  same 
distance  and  they  carry  the  same  weight,  57  kilos,  126  pounds.  This 
makes  a  fair  and  equal  competition  and  the  best  participant  should 
win.  There's  another  kind  of  a  horse  race,  or  a  race,  called  a  handi- 
cap, in  which  generally  the  more  talented  competitors  are  assigned 
a  greater  difficulty  or  weight,  and  this  supposedly  makes  them  and 
their  less  talented  competitors  more  nearly  equal.  This  is  supposed 
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to^dlpw  horses  a  greater  chance  to  win  and  make  the  race  more 
exciting, 

Nqw,  you  would  ask  what's  the  relationship  between  horse 
racing; and«  American  industry.  .It's  basically  this:  that  I  feel  very 
strongly  that  American  manufacturers,,  these  days,  are  handi- 
capped in  tHe .American  marketplace  because  they  operate  under 
an  obsolete. system  of  measurement;  the  inch/pound  system,  while 
95  percent  of  the  world  uses  jthe  metric  system.  There  are  only 
three  countries  left  which  have  not  adopted  metric,  Burma,  Brunei 
and  the  <United  States,  two  of  our  greatest  industrial  competitors,, 
obviously.  Brunei  will  switch  in  July  this  year. 

The  bill  you're  considering;  H.R.  1964,  The  Metric  Usage  Act  of 
1987,  encourages  Government-  use'  of  metric  in  its  programs  and 
procurement.  And  basically;  Ibecause  the  Federal  Government  is 
the -country's  largest  customer,  metric  use  would  provide  an  impe- 
tus to  manufacturers  and  service  suppliers  to  use  metric  also.  We 
hope  that  the  Government  would  become  the  focal  point  for  much 
of  the  metric  activity  which  would  take  place  over  the  next  few 
years.  And,  by  its  metric  use: the  Government  would  enhance  the 
private  sector's  increased  competitiveness  and  allow  greater  U.S. 
industrial  participation  in  markets  abroad. 

As  many  of  you  know,  and  certainly  as  Mr.  Brown  and  Mr. 
Ritter  do,  the  international  measurement  system  for  advanced 
technology  is  the  metric  system,  just  ae  !Liglish  is  becoming  the 
language,  My  question  is,  why  do  we  handicap  our  high  technology 
industries,  many  of  which  are  also  small  businesses,  by  making  it 
more  difficult  for  them  to  operate  in  the  metric  system.  Why  are 
we  handicapping  American  industry  by  failing  to  encourage  metric 
use?  It  s  a  horse  race. 

There  are  a  few  facts  that  might  be  of  interest  to  you: 

In  1866,  Members  of  Congress  enacted  legislation  making  it  legal 
to  use  the  metric  system  to  transact  business.  Incidentally,  this 
august  body  has  never  passed  legislation  to  make  the  inch/pound 
system  the  legal  system  of  measurement.  That  .might  make  quite  a 
class  action  suit  against  132  million  people,  all  using  the  same 
system. 

Many  countries  with  which  we  do  business  require  metric.  Our 
engineering  firms  working  in  Iraq,  for  example,  know  that  the 
country  will  fine  an  offender  approximately  $550,  confiscate  the 
equipment  he  uses,  and  impose  a  6-month  jail  term  for  each  failure 
to  use  the  metric  system  in  that  commerce.  That's  a  lot  of  jail  time 
for  one  .shipment  of  the  wrong  bolts. 

Metric  will  be  the  only  legal  measuring  system  *br  use  within 
the  European  Economic  Community  after  1990..  This  is  extremely 
important  to  us.  It  is  a  nontariff  barrier,  which  can  critically  hurt 
the  remaining  export  business  that  we  have  in  that  market.  China, 
obviously,  one  of  our  potentially  most  exciting  potential  export 
markets,  expects  to  be  totally  metric  by  the  year  1990. 

Over  half  of  our  exports,  60  percent  of  the  $180  billion  worth,  we 
still  sell  annually  abroad,  are  to  advanced  industrial  nations,  all 
metric,  such  as  Canada  and  the  common  market  again. 
m  One-half  to  two^thirds  of  all  of  our  exports  are  measurement  sen- 
sitive, and  a  proportion  which  has  remained  steady^ince  1955. 
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Our  use  of- the  inch/ pound  does  not  prevent  metric  inputs,  while 
our  continued  use  of  the  inch/ pound  handicaps  our  exports. 

Each  additional  billion  dollars  in  exports  creates  26,000  jobs.  This 
is  ^Department  of  Commerce  figure.  When  Dr.  JDeSimone  and  I 
worked  so  hard  in  1975*to  get  the  original  metric  bill  through  Con- 
gress, we  had  a  positive  trade  balance  at  that  point  in  time  of  $25 
billiom,  Sixteen  years  later,  we  Have  a  negative  situation  of  about 
$169  billion,  and  we  tried,  but  we  cannot  do  business  with  our  prod- 
ucts in  a  nonmetric  world:  We  know  that  that  loss  of  $200  billion  a 
year  in  the  short  period  of  11  to  12  years,  according  to  Bureau  of 
Standards  and  Department  of  Commerce  figures,  represents  about 
8  ;mUtton  jobs:  We're  not  naive  enough,  to  think  that  all  of  those 
jobs  were  because  of  our  metric  failure  to  provide  products  accepta- 
ble in<that  market  which  we  formerly 'had,  but  Hike  to  think  it's  a 
substantial  part  of  that  market.  Jobs  is  the  key  word,  and  I  think 
they're  going*to  be  extremely  important  in  this  country  in  the  next 
2  years.  ^  •  - 

Those  areas  in  which  our  export  prospects  are  brightest  are  high 
technology  fields,  and  it  is  in  these 'fields  too,  where  the  greatest 
rate  of  increase  for  small  business  formation  takes  place. 

Engineering  firms  find  their  designers  work  faster,  more  effi- 
ciently, >and.  more  accurately  in  metric  than  in  inch/pound.  There 
are  fewer  conversions  to  make  in  the  course  of  their  work.  A  great 
majority  of  our  manufacturing  facilities  today,  are  familiar  with 
the  metric  system.  They  are  willing  to  use  it.  They  recognize  the 
advantages  and,  in  my  personal  experience,  having  made  several 
hundred  appearances  at  seminars  and  TV  and  radio,  and  calling  on 
companies  that  have  converted,  we  find  that  the  estimated  cost  of 
conversion  in  industry  usually  is  less  than  2  percent  of  the  best 
educated  estimates  submitted  by  engineers  prior  to  conversion.  The 
cost  of  converting  a  product  or  a  factory  to  the  full  use  of  the 
metric  system  measurement  can  be  recovered  in  days  by  the  3i- 
ciencies  that *  the  system  produce. 

Now,  H.R.  1964  does  not  entourage  government  use  of  metric  be- 
cause there's  some  dedication  to  a  noble  idea  such  as  an  interna- 
tional standardization.  That  is  one  of  the  blocks  that  we've  had 
against  metric  legislation  in  the  past,  and  H.R.  1964  does  not  do  it 
merely  to  follow  the  leaders.  It  s  simply  because  it  makes  good 
business  sense  to  do  it.  These  industries  and  firms  which  have  im- 
plemented metric  already  did  so  in  their  own  economic  self-inter- 
est. And;  .the  obvious  question  is,  Why  should  our  Government  do 
any  less?  I  would  hope  our  Government  will  not  cling  to  an  out- 
moded measuring!  system  long  past  the  time  it  makes  good  econom- 
ic sense.  The  processes  of  Government  and  business  are  exciting 
enough  without  adding  this  unfair  handicap. 

We're  now  engaged  in  a  much  greater  race,  that  race  for  indus- 
trial survival.  Our  failure  to  implement  the  Metric  Conversion  Act 
of  1975  has  left  lis  10  lengths,  behind  at  the  start.  It  seems  to  me, 
imperative  that  Congress-  remove  the  unfair  burden,  the  excess 
weight  of  our  obsolete  measurement  system,  and  then  American 
business  can  win  this  race  only  if  Government  takes  the  lead  to 
remove  this  handicap  and  leads  this  country  to  the  use  of  the 
metric  system  of  measurement. 
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Mr.  Chairman,  I  sincerely  appreciate  the  opportunity  to  be  here 
today.  I  think  H.R.  1964  is  a  good  move.  I  think  you  can  gather 
from  my  track  record,  no  pun  intended  on  that,  I  am  pretty  much 
sokLon  the  use  of  this  system.  I've  been  privileged  to  travel  pretty 
much  throughout  the  world,  making  a  number  of  appearances  and 
analyses  of  the  effective  metric  conversion.  We  told  the  world  in 
1975  that  the  United  States  was  going  to  switch  to  the  use  of  the 
metric  system  in  that.  act.  A  hundred-odd  countries  in  the  world 
changed  to  the  full  use  of  that  system,  and  we  didn't,  and  we're 
isolated.  And  we  can't  sell  in  those  countries,  and  it's  the  greatest 
nontariff  barrier  that  we  could  possibly  have  created  for  ourselves, 
because  we  don't  speak  the  metric  language  abroad. 

Thank  you  very  much. 

[The  prepaid  statement  of  Mr.  Taylor  follows:] 
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north  americon  tool  corporation 

dearborn  av».  p.o.  box  116 
touth  btlolt,  II  6IO8O     phont  615-389-2300 


Good  morning,  my  name  Is  Kenyon  Y.  Toylor,  I  serve  03  Choirmon  of  the 
Boord  ond  CE.O  of  North  Americon  Tool  Corporation  of  South  Belolt,  Illinois 
which  I  founded  In  1906.  Prior  to  that  I  wos  Cholrmon  of  Regol  Belolt 
Corporotlon,  which  I  also  founded  in  1955,  ond  Is  now  the  world's  largest 
manufacturer  of  speclol  cutting  tools. 

Two  of  my  books,  "USA  Goes  Metric-  ond  "Discover  Why  Metrics',  hove  hod 
neorly  two  million  copies  clrculoted.  I  hove  been  fortunate  in  visiting 
Austrollo,  New  Zeolond,  Conodo,  ond  Greot  Britlon  to  observe  their 
conversion  to  the  metric  system.  I  wos  honored  by  oppolntment  to  the  US 
Metric  Boord  by  two  presidents. 

I  oppreciote  the  opportunity  to  discuss  some  of  the  odvontoges  of  metric 
use,  portlculorly  the  positive  impoct  government  odoptlon  of  this  simple 
measurement  system  should  hove  on  Americon  Industrial  competitiveness. 

As  you  moy  know  —  or  no  doubt  Congressman  Perkins  will  be  happy  to  tell 
you  —  the  renowned  Kentucky  Derby  horse  roce  takes  ploce  this  Saturday, 
Moy  2.  You're  oil  fomllior  with  the  mile  -  it  came  to  us  from  the  onclent 
Greeks.  You  may  know  the  quarter-mile  represents  two  furlongs  —  the 
furlong  having  been  established  by  Queen  Elizabeth  the  First.  And  you  may 
know  0  furlong  equals  one-eighth  of  0  mile  or  220  yards  -  the  yard  having 
been  stonderdlzed  by  King  Henry  the  First  and  refined  by  his  descendent 
King  Henry  the  Fourth. 


K.  Y.  Taylor 


In  this  roce  oil  the  competitors  run  under  the  some  conditions:  they  run 
the  some  distonce  ond  corry  the  some  weight    57  kllogroms,  or  126 
pounds.  This  is  foir  ond  equol  competition  ond  the  best  participant  should 
win.  There  is  another  type  of  race  colled  0  "handicap"  in  which  the  more 
tolented  competitors  ore  osslgned  0  greater  difficulty,  usually  in  the  form 
of  greot  weight,  to  make  them  ond  their  less  talented  competitors  more 
neorly  equol.    »is  Is  supposed  to  allow  all  horses  a  greater  chance  to  win 
ond  moke  the  r     wre  exciting. 

You  might  osk  the  relationship  between  horse  racing  ond  Americon 
industry.  It  is  this:  many  Americon  manufacturers  these  days  ore 
hondicopped  In  the  internotlonol  morketploce  because  they  operate  under  an 
obsolete  measuring  system    the  Inch/pound  system  --  while  95*  of  the 
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world  uses  the  metric  system  of  measurement.  There  ore  thres  countries 
in  the  world  which  hove  not  adopted  metric  —  Brunei,  Burma,  end  the 
United  Stoles.  And  this  number  will  shortly  be  down  to  two  —  Brunei  will 
odopt  metric  of  f  iciolly  In  July, 

The  8111  you  ore  considering,  H.R.  1964,  The  Metric  Usoge  Act  of  1987/ 
encourages  government  use  of  metric  In  Us  programs  ond  procurement. 
Becouse  the  Federal  Government  Is  the  country's  longest  customer.  Its 
metric  use  would  provide  on  Impetus  to  monuf  octurers  ond  service 
suppliers  to  use  metric  olso.  Thus  the  government  would  become  the  focol 
point  for  much  of  the  metric  octlvlty  which  would  take  piece  over  the  next 
few  years.  And  by  Its  metric  use  the  government  olso  would  enhance  the 
prlvote  sector's  Increased  competitiveness  ond  allow  greoter  US. 
Industrial  participation  In  markets  abroad. 

The  government  currently  encourages  smoU  business  porticlpoMon  In  the 
procurement  process.  Obviously  this  bill  would  encourage  these  firms  to 
implement  metric  to  continue  to  retain  ihelr  government  morket.  But  U.S. 
government  metric  use  olso  would  enhonce.smoll  business*  export  morkets. 
When  o  smell  firm  soturetes  the  domestic  morket,  it  con  either  become 
sotlsfled  end  stond  pot,  or  it  con  seek  oddltlonol  morkets,  which  meons  it 
must  look  obrood.  And  what  does  It  find  but  on  internotlonol  metric 
morketploce?  Implementing  two  production  lines,  two  billing  procedures, 
two  Inventories,  ond  two  supply  sources  —  one  in  Inch/pound  ond  one  In 
metric  —  obviously  is  beyond  the  resources  of  mony  smell  firms. 
Implementation  of  metric  ot  the  federal  level  would  allow  those  firms  to 
Increose  metric  usoge  ond  then  expand  their  morkest  obrood. 

In  fact,  maintaining  a  dual  sysiem  sometimes  Is  beyond  the  resources  of 
large  firms.  Yet  the  Census  Bureou  tells  us  the  rate  of  formulotion  of 
Americon  households  Is  decreoslng  ond  these  households  ore  becoming 
smoller.  Thus,  the  opportunttes  for  continued  growth  and  expansion  which 
once  existed  for  Americon  businesses  now  ore  shrinking.  Furthermore, 
mony  countries  now  supply  for  themselves  the  technology  for  which  they 
once  relied  on  the  United  States. 

As  many  of  you  moy  know  —  certainly  as  Mr.  Brown  end  Mr  Rltter  do  —  the 
IntemotloAol  meosurlng  system  for  odvonced  technology  is  tho  metric 
system.  Just  as  English  Is  becoming  its  longuoge.  Why  should  we  hondlcop 
our  high- technology  industries,  mony  of  which  olso  are  smell  bu-'ness,  by 
moking  It  more  difficult  of  them  to  operate  In  the  metric  system?  For  thot 
metier,  why  ore  we  hondlcopplng  Americon  Industry  by  foiling  to  encourage 
metric  use?  I  ask  you  to  consider  these  facts: 
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•  In  1666,  members  of  this  body  enacted  legislation  making  It  legol  to 
use  the  metric  system  to  transect  business.  By  the  wey,  this  body  hes 
never  passed  legislation  to  moke  Inch/pound  the  legal  measuring  system. 

•  Many  countries  with  which  we  do  business  require  metric.  US. 
engineering  flnr.s  working  in  Iraq,  for  example,  know  that  country  will  fine 
an  offender  $550.00,  confiscate  equipment,  ond  impose  o  six-month  jell 
term  for  each  failure  to  v*e  metric.  That's  a  lot  of  jail  time  for  one 
shipment  of  the  wrong  bolts, 

•  Metric  will  be  the  only  legal  measuring  system  for  use  within  the 
Eu  ">peen  Economic  Community  after  1990.  China,  one  of  our  potentially 
most  exciting  export  markets,  expects  to  be  totally  metric  by  that  year 
also. 

•  Over  half  our  exports  —  60X  of  the  $  160  billions  worth  annually  we 
sell  abroeO    ere  to  advanced  Industrial  nations,  oil  metric,  such  as 
Canada  end  the  EEC. 

•  One-half  to  two-thirds  of  all  our  exports  ere  measurement  -sensitive, 
a  proportion  which  hes  held  steady  since  1955. 

•  Our  use  of  inch/pound  does  not  prevent  metric  Imports,  while  our 
continued  use  of  Inch/pound  handicaps  our  exports. 

•  Each  additional  billion  dollars  In  exports  creates  26,000  Jobs. 

•  Those  areas  in  which  our  export  prospects  ere  brightest  are 
high-technology  fields  such  as  trlemetncs,  robotics,  bloenglneering,  space 
manufacture,  ond  energy  technologies,  ond  it  Is  In  the*e  fields  too  where 
the  greatest  rate  of  Increase  of  small  business  formation  takes  place. 

•  Engineering  firms  find  their  drafters  end  Designers  work  fester,  more 
efficiently,  end  more  trcuretely  In  metric  then  in  Inch/pound  bemuse  there 
are  fewer  conversions  to  n:eke  In  the  course  of  their  work. 

•  C.  i  ortune  1000*  firms,  62X  produce  at  least  one  metric  product 
Aftotf  32X  of  total  net  sales  of  these  firms*  product  ere  metric.  With  those 
firms  in  the  private  sector  which  already  use  metric,  about  I  OX  of  the 
United  States'  Gross  National  Product  is  metric 

Thus  HR.  1964  does  not  encourege  government  use  of  metric  because  of 
some  dedication  to  some  noble  ideal  such  os  international  standardization, 
but  simply  because  It  makes  good  business  sense  to  do  so.  Those  industries 
end  firms  which  have  Implemented  metric  already,  did  so  in  their  own 
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economic  self-interest.  Why  should  our  govemmentdo  any  less?  Aso 
taxpayer  I  would  hope  our  government  wilt  not  cling  to  an  out-moded 
measuring  system  long  past  tho  time  it  makes  good  ec  -.omic  sense.  The 
processes  of  government  and  business  are  exciting  ent^h  without  adding 
an  unfair  handicap. 

Members  of  the  Subcommittee,  I  hope  you  will  keep  some  oUhese  thoughts 
in  mind  as  you  consider  HR.  1964.  They  may  be  on  your  mind  as  you  watch 
-  on  what  is  mostly  likely  an.  imported  metric  television  set  -  the 
KentuckJDerby  —  a  nice  two-thousand  meter  horse  race. 
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■J^SmSSSl  you  very  much' Mr-  t^,m-  ^ 

Mr.  Feigin?  | 

STATEMENT  OP  FRANK  FEIGIN,  ENGINEERING  MANAGER.  INTPR 
NATIONAL  PRODUCTS,  DIGITAL  EQUIPMEOT  Cm?.  ZS>] 


MA 

Mr.  Feigin.  Thank  you. 


You  have  a  very  short  writeup  that  I  have  prepared.  I  need  not 
go  over  all  of  the  same  topics  that  all  of  the  other  Se  havTgone 
over.  Let  me  try  to  explain  what  I  actually  do  an?  try  to  cSv 
some  points  that  have  been  covered  earlier  in  the  day.  ^  y 
Ine  group  that  I'm  associated  with  is  in  the  group  of  toternation- 
ie!S2feniF  (T*attmts-    ^  well  as  other  people to ^ur  gToup 
act  as  consultants  to  our  corporation  worldwide?  We  produce  orod 
ucte  literally  in  every  one  of  the  industrial  countriL  to  the  worid 
and  I  personally  have  worked  in  a  number  of  the  different  enH 
neenng  and  manufacturing  functions  over  my  yearsin  thfe  duS-' 
wSedt^tTe  jo?6  S(7Sled  area u°f  pur*  reselrch,  but  hate 
maSctortog         °f  r6Search'  design  peering  and 

JSSi  °-ne  *??  ,not  been  covered,  as  far  as  I'm  con- 

cerned  in  great  detail,  which  is  an  area  which  I  do  work  to  is  the 
area  of  international  standards.  And,  this  is  a  place  wh^r?  our 
competition  m  the 'world  is  beatinL  us  to  the  fmiih  linT  in  that 

fei»nesrated  What,  am0Uilts  to  a  nontariff  teade  barrier".  The 
Sonf if"8  have  ^uped  toeether  and  are  very  active  in  their  oper- 

wS  ^fi'Sfi?  K?'  "I  ^  have^stablished  sSndS 
wnicn  are  in  the  metric  system.  And  the  pieces  and  Darts  us«1  in 
products  which  agree  with  these  standard?  a^in  Setrte 

SfiL*6  Far  ^  jumped  ontoThe  Land  wagon  TheJ 
are  also  extremely  active  in  the  standards  area.  If  we  maintain  the 

z^g^szr* much  confming  «sssr£ 

todJSrf  ^nfr^  earlier  [n  the  dav  as  to  assistance  to  small 

reaSefthSln  tffTf"  ^hBt  h^6  yeu'  1  h0De  the  committee 
realizes  that  in  the  electronics  world,  which  I'm  involved  in  the 

production  life  of  products  is  relatively  short.  Th^t  T£  verv^eces- 

sary  to  realize  that  you  do  not  convert  over  omplete  factories  but 

tefyl^ev^^  Td%re*em  beingTrotcedfor1^ 
m«nv  ?LniUst  be  ^exible-  Piece  Parts  can  exist  for  many, 

SZTt^LT  Plec5  parts  in  use  in  modern  high-tech 
equipment  today,  that  were  designed  back  in  the  40's.  The  ptece 
parte  remain  the  same,  the  finished  product  changes  The  fto£hed 
product  is  completely  different.  We  used  to,  in TthS  count™  run 

^ffiStvL*  15  W-  In  fC  electronics  buS^ 

Acfuinv  yT&  Ca?»  g6u  2  yearS-  Just  a  P°int  of  informal™. 
Hn™y- 1  ^beve  I'm  here  more  to  be  able  to  answer  the  Ques- 
tions of  the  committee  as  to  what  is  going  on  outeide  o"  North 
America  in  that  I  spend  perhaps  50  to  75  percent  of  my ^e  del- 
ing with  our  European  subsidiaries. 
fThe  prepared  statement  of  Mr.  Feigin  follows:] 
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"Good  Horning,  ladies  and' gentlemen- of  the. subcommittee,    i  am  Frank 
reigin,  an  Engineering. Manager  of  Digital  Equipment  Corporation.    We  design, 
build  and  market  commercial,  computer  products.    Digital  Equipment's  annual 
revenue  >f or  .1986  was  in  excess  of  7  1/2  billion  dollars,  with  revenues  for 
the  nine  months  pending  March  28th  .approximately  6  3/4  billion  dollars.  At 
last  count  we-had  approximately  105  thousand  employees  world-wide,  with  design 
and  manufacturing  facilities  in  many  of  the  major  industrial  countries.  Thank 
you  for  this  opportunity  to  discuss  with  you  today  HR  1964,  "The  Metric  Usage 
Act  of  ■1987-*.'  ■ 

fc    w  L 'b*Jieve  passage  of  fcR*  1964'  would  result  in  many  benefits  and  advantages 
to, both  the  public  and  private  sectors,  of  our  economy,  but  Zen  speak  *ost 
authoritatively  about  the  advantage  its  adoption  would  give  to  Digital  and 
similar  corporations  within  the  United  States.    Our  purchasing  ranges  from 
component  parts  through  sub-assemblies  to  finished  product,  and  our  sources 
are  throughout  the  world.    Various^  piece  parts  used  in  our  products  are 
controlled  dimensionally  by  international  standards,  which  are  prepared  in  SI 
(metric)  units.    To  adapt  these  parts  .-for  use  in  the  design  of  finished 
products  in  the  United  States,  we  nust  take  one  of  the  following  courses  of 
action: 

a)  convert  all  dimensions  to  the  inch/pound  system; 

b)  create  a  design  with  a*  mixture  of  incii/pound  and  SI  units;  or 

c)  design, completely  in  SI  units 

In  the  cases  of  (a)  and  (b),  additional  effort  is  required,  and  there 
are  potential  errors  in  conversion.    There  is, also  the  problem  that  with  such 
conversions  a  certain  degree  of  accuracy  is  1'ost.    A  case  in  point;  the 
mounting  hole  centerlirte  for  a  particular  part  is  established  to  be  40  ma, 
which,  if  converted  to  finches  using  only  the  equivalent  of  25.4  mm  to  the  inch, 
works  out  at  1.5748. . r  inches.    It  clearly  is  far  more  convenient  and  logical 
to  employ  a  single  system  to  avoid  the  complication  of  conversion. 

Some  of  our  product  designs  are  created  outside  the  United  States,  and 
these  are  normally  done  in  SI  units.    While  it -is  possible  to  convert  such 
designs  from  SI  units  to  the  inch/pound  system  for  U.S.  manufacture,  it 
requires  not  only  additional  effort  and  expense,  but  also  we  find  ourselves 
in  the  position  that  some  of  the  component  parts  are  available  only  outside 
-ne  U.S.    to  have  the  components  producted  here  requires  either  our  directly 
•  nding  the  manufacturer,  guaranteeing  them  a  fixed  purchase  quantity  or 
convincing  them  that  there  is  a  market  opportunity.    All  of  these  are  time- 
consuming  and  result  in  production  delays  and  cost  impact. 

When  the  metric  system  of  measurement  has  been  established  as  the 
preferred  system  of  weights  and  measures  for  United  States  trade  and  commerce, 
a  US-based  international  company  like  Digital  Equipment  Corporation  will  at 
la6t  have  a  language  of  measurement  which  needs  no  translation,  and  a 
confident  purchasing  s/sten  which  needs  no  interpretation. 
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i  '         Mr.  Brown  [presiding].  Thank  you,  Mr.  Feigin. 
k*  I  don't  think  I  need  to  tell'the  witnesses  here  that  this  commit- 

\  .       tee  is  on  the  record  and  always  supportive  of  metric  conversion, 
and  continues  to  be,  and  our  basic  problem  is  trying  to  determine 
%T        the  best  strategy,  to  move  us  forward,  not  as  to  whether  or  not  we 
should  move  forward.  We're  convinced  we  should  move  forward, 
and  I  will  not  belabor  that  point.  All  of  you  have  had  long  experi- 
:v         ence,  and  I  know  Mr.  DeSimone  and  Mr.  Taylor  have.  I've  worked 
)\         with  them  for  most  of  the  time  that  we've  been  involved  in  this, 
and  we  need  some  stroke  of  genius  here  to  tell  us  how  to  get  the 
ball  rolling  more  rapidly.  .  •  . 
-  /  Mr.  Feigin.  Excuse  me.  May  I  suggest  we  follow  the  Japanese  ex- 

;  ample,  and  that  was,  the  Government  decided  that  the  only  way  to 

*  be  competitive  was  to  be  metric  and  they  said,  we  will  now  be 

)  metric. 

Mr.  Brown.  It's  possible  that  the  time  is  right  now  because  of 

}  our  own  intense  concern  with  competitiveness.^ 

;  I  was  going  to  ask  a  sort  of  a  generic  question.  We  have  a  trade 

bill  coming  up  this  week,  which  is  aimed  at  the  competitiveness 
issue.  It's  probably  misdirected,  but  that's  the  theory  behind  it.  It 
has  no  input  from  this  committee,  and  I  was  going:  to  sort  of  ask  if 
we  could  make  one  amendment  to  this  bill  that  would  help  us  with 
our  competitiveness  posture.  What  would  that  amendment  be? 
Would  It  be  a  metric  amendment,  that  would  establish  that  we  are 

!  going  to  be  metric  or  would  there  be  some  other  input  that  this 

committee  could  be  responsible  for  that  would  help  us  move  in  that 
direction?  Mr.  Taylor? 

Mr.  Taylor.  Well,  I  would  like  a  little  time  to  think  about  that. 
It's  been  in  the  back  of  our  minds,  Congressman,  that  something 
along  that  line  has  to  be  done  in  che  future.  It's  interesting  for  me 
to  note,  having  lived  this  thing  for  20  years  now,  that  the  opposi- 

;  tion  has  disappeared.  Now,  some  of  it  in  Arizona,  I  guess,  has  gone 

one  direction  and  from  my  friend  in  Illinois,  Representative  Crane, 
I  think  he  has  reevaluated  his  position  on  this  legislation. 
Mr.  Brown.  You've  been  working  on  him  a  little  bit? 
Mr.  Taylor.  Well,  I'm  about  ready  to  speak  to  him  again,  if  he'll 

\  come  around  a  little  bit  further  on  this.  But,  very  frankly,  and  I 

don't  want  to  belabor  the  point,  Congressman  Brown,  but  I  ve  been 
involved  in  any  number  of  call-in  radio  and  TV  programs  in  the 
last  eight  or  ten  years,  but  the  ones  more  recently,  in  the  last  six 
months,  there's  been  no— we're  prepared  always  for  the  objections. 
This  system  is  good  enough.  We've  used  it  for  a  hundred  years,  and 
why  change  it.  The  last  two  that  I've  had  and  in  speaking  with 
some  other  gentlemen  who  have  been  involved  in  this  type  of 
thing,  we  haven't  had  a  single  call  against  the  use  of  the  metric 
system. 

Mr.  Brown.  I  take  that  as  being  a  comprehensive  scientific  poll? 

Mr.  Taylor.  No.  It's  not,  but  it  frankly,  it's  from  a  guy  who  likes 
to  hear  that  result,  but  is  always  prepared  for  the  negative.  And,  it 
is  disappearing  very  rapidly.  I  would  be— remember,  the  Depart- 
ment of  Education  spent  almost  $100  million  to  teach  our  young- 
sters over  the  past  10  years  use  of  the  metric  system.  So,  that's  get- 
ting transferred  to  the  parents  in  certain  areas,  and  the  fear— the 
^nly  people  who  were  ever  against  the  use  of  mbtric  are  the  people 
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who  didn't  know  it.  And,  as  that  education  develops,  the  resistance 
to  the  use  of  the  metric  system  is  completely  disappearing  as  far  as 
I  m  concerned.  At  least,  they  may  be  being  charitable  to  me.  But,  I 
am  not  a  bit  concerned  abou.  saying  that  metric  system  of  meas- 
urement should  be  implemented  by  a  certain  date.  That  doesn't 
concern  me  a  bit.  I've  seen  every  country  in  the  world,  with  one 
exception,  they  have  converted  sued  ssfully  only  because  they  set 
dates.  If  you  were  building  this  building,  you  would  have  a  critical 
path.  You  would  decide  which  floor  to  build  first,  and  you'd  deter- 
mine that  sequence.  England  was  the  only  country  that  didn't  do 
^T'tn^y  810  stiU  floundering  around  and  God  bless  them 

Mr.  Brown.  Well,  that  was  our  intent  with  the  1975  bill,  but  we 
didn  t  carry  it  through. 

Mr.  Taylor.  Right. 

Mr.  Brown.  Mr.  Ritter,  do  you  have  any  questions? 

Mr.  Ritter.  Well,  I  want  to  commend  our  witnesses  for  their  ex- 
ceUent  testimony,  and  I  think  there  is  a  special  opportunity  now, 
with  the  competitiveness  debate  underway.  It's  a  tough  word  to 
spell,  no  less  pronounce,  but  I  think  we  may  have  another  line  of 
approach  I  m  just  a  little  concerned  that  things  like  this  did  not 
get  into  the  trade  legislation,  because  I  think  it  would  have  been 
very  appropriate. 

Mr.  Brown.  It's  not  too  late  to  make  a  shot  at  it,  is  it? 

Mr.  Ritter,  Well,  I  don't— this.is  something  I  think  we'll  have  to 
d^uss  m  the  camera,.with  some  other  issues. 

I  did  take  a  look  at— somebody  put  onom;  table,  the  Compressed 
Air  Magazine,  and  here's  a  trade  association  and  publication  the 
compressor 'builders  have  come  out  against  any  kind  of,  it  looks  to 
me,  mandate  from  the  Federal  Government.  How  much  of  this  is 
still  out  there.  This  is  organized,  obviously  well  though  out,  quote, 
unquote,  opposition  to  our  approach? 

Mr.  Brown.  If  the  gentleman/will  yield  to  me? 

Mr.  Ritter.  Yes. 

Mr.  Brown.  I  read  that  editorial  and  then  I  read  the  article  and 
it  is  not  an  unfavorable  article.  It  appears  at  the  onset  that  it's  op- 
posed because  its  b-ing  cautionary,  very  cautionary.  But,  the  posi- 
tion ot  that  association  is  not  opposed  to  the  metric.  Maybe  they 
were  unduly  cautionary,  I  don't  know,  but  I  think  they  could 
°asily  

Mr.  Ritter.  That  is  right.  They  do  support  the  idea  of  going 
metric,  but  they  don't  seem  to  want  to  have  the  Government  help 
the  process  along.  That's  really  what  we're  talking  about  when  we 
talk  about  competitiveness  and  about  partnership  between  the  Gov- 
ernment and  industry  and  moving  exports  in  world  trade. 

Do  we  still  have  consensus  trade  "association  opposition,  or  is  it  at 
this  point  individualized? 

[The  Compressed  Air  Magazine  article  follows:] 
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Where  Is  the  United 
States  Today  in  Its 
Metric  Conversion? 
What  Has  Happened  - 
Good  and  Bad?  What 
May  Have  Gone  Wrong? 
What  Might  Have  Been 
Done  Better?  And 
What  Is  Likely  to 
Happen  in  the  Future? 


True  or  fake: 
Metric  conversion  has  stalled. 
Metric  conversion  has  proceeded  quite 
smoothly. 

Both  statements  are  essentially  true,  depending  on 
which  sector  of  the  VS.  economy  you  are  evaluat- 
ing. Metric  transition  in  consumer  products  has 
proceeded  only  to  a  limited  degree  In  specific  ar- 


eas—liquor,  soft  drinks,  film  and  cameras,  pharma- 
ceuticals, dual-dimensioning  of  packaged  foods— 
but  has  made  little  progress  in  the  marketing  of 
vegetables,  meat,  gasoline,  and  the  like.  However, 
some  large  industries  are  nearly  100  percei .*  met- 

rf  Why  has  this  happened?  What,  if  anything,  Is 
wrong?  To  answer  these  questions,  It  must  be  re- 
membered that  the  complete  changing  of  Its  mea- 
surement system  by  the  largest  economy  In  the 
world,  on  a  voluntary  basis  and  without  the  back- 
ground of  any  past  expedience  for  g^<^«  and 
direction,  is  a  very  complicated  activity.  Whether 
the  metric  system  is  superior  to  the  existing  En- 
glish (conventional)  system  or  whether  metric  will 
become  the  predominant  measurement  system  in 
the  United  States  are  determinations  that  seem  to 
have  slready  been  made.  Today,  It  is  not  a  ques- 
tion of  whether,  but  more  of  what  the  transition  wUl 
be  essentially  complete. 

HOW  WE  ARRIVED  AT 
THE  PRESENT  SITUATION 
Initially,  one  spoke  of  metric  conversion  ... 
something  that  happened  suddenly,  like  religious 
conversion.  Now,  It  is  recognized  that  the  process 
of  changing  the  mv*surement  system  in  a  large 
country  will  take  at  least  a  generation.  The  word 
"conversion"  no  longer  ief  ms  appropriate. 
'Transition"  is  a  more  gradual  proc*«,  Most  mul- 
tinational firms  are,  at  least  to  some  degree,  in- 
volved in  metric  transition. 

It  U  evident  that  metric  transiHon  wUl  occur  in- 
dustry by  industry.  The  first  one  to  move,  and  in  a  A 
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rapid  manner/  was  the  liquor  Industry.  It  hid  too 
many  bottle  shapes  and  tires,  and  too  many  bottle 
'  heights  that  made  shelf  arrangement  inefficient 
The  various  components  of  the  Industry— bottlers, 
bottle  .manufacturers,  distillers,  distributors— 
came  together  and  decided  on  the  number  of  sixes 
of  bottles  (seven  or  eight),  with  only  two  heights, 
and  obtained  the  necessary  federal  government  ap- 
proval (liquor  distribution  i$  a  regulated  activity) 
to  adopt  a  new  system  of  metric  bottle  sizes*  The 
wine  Industry  completed  conversion  in  78;  dis- 
tilled spirits,'  in  1930. 

Another  outstanding  example  of  a  successful  in- 
dustry initiative  is  the  automotive.  In  the  early 
70s,  most  auto  manufacturers  decided  on  each  hav- 
ing its  own  ''world  car"  design.  To  be  acceptable 
in  the  greatest  number  of  countries,  it  had  to  be 
metric.  So  nearly  all  cars  marketed  in  America  and 
worldwide,  whether  made  in  the  USA  or  not,  have 
hard  metric  design.  (Hard  metric  means  that  the 
design  Is  made  originally  using  metric  dimensions 
and  components/soft  metric  is  a  translation  to  met- 
ric dimensions  from 'parts  originally  designed  in 
inch.)  Purchasera  of  these  fully  metric  autos  aren't 
told  that  they  are.  metric  when  they  are  buying 
them.  They  learn  about  it  who  they  try  to  use  an 
incK socket  wrench  on  a  metric  bolt. 

The  auto  industry  estimated,  before  conversion, 
that  the  costs  would  be  significant.  Their  experi- 
ence has  shown,  however,  that  the. costs  were 
much  less  than  anticipated.  In  some  cases,  savings 
absorbed  all  the  costs.  One  of  the  principal  rea- 
sons  for  this  was  the  conscious  effort  to  eliminate 
unnecessary  sizes  of  fasteners,  wires, 'metal  thick* 
nesscs,  etc.  This  increased  standardization  gave 
economy  of  scale  and  fewer  numbers  of  items  to 
buy,  make,  stock,  and  service. 

These  two  examples  indicate  that  the  primary 
reason  for  metric  transition  is  economic.  It  was  to  > 
the  manufacturers'  economic  benefit  to  go  to  a  sin- 
gle, worldwide  system  of  design  and  measure- 
ment. In  other  'ndustries,  this  economic  benefit 
doesn't  seem  to  hav.*  materialized.  The  machinery 
industry,  for  example,  has  educated  itself  in  metric 
and  is  poised  to  move  when  new  products  are  de- 
signed for  the  world  market;  however,  the  reduced 
demand  for  u  achlnery  in  both  domestic  and  ex- 
port markets  has  slowed  any  significant  number  of 
new  designs,  which,  in  turn,  has  slowed  the  move- 
ment to  metric. 
In  surveying  industry  experts  and  government 


officials,  on  a  scale  where  100  represents  complete 
conversion,  the  US.  multinationals  are  about  50 
percent  converted.  This  is  opinion  and  can  be 
argued.  If  you  include  in  the  process  being  aware 
of  the  metric  system,  having  the  knowledge  and 
training  in  place  to  convert/  having  mrde  some 
products  in  metric  in  most  industries,  and  having 
some  industries  essentially  100  percent  converted, 
the  50  percent  figure  seems  a  reasonable  number. 

In  consumer  products,  however,  the  conversion 
percentage  is  more  like  10.  There  are  some  items 
that  are  in  true  hard  metric  sizes— 1  liter,  35  mm, 
etc—but  most  domestically  produced  items  are 
still  in  conventional  units.  Many  packaged  foods, 
such  as  cereals,  show  metric  equivalents  by  the  use 
of  dual  labeling,  but  the  sizes  are  actually  the  old 
conventional  ones  and  are  not  metric. 

Consideration  for  the  useofmetricas  the  mea- 
surement system  for  the  United  States  dates 
fironOts  founding,  when  Jefferson,  Adams, 
and  Franklin  all  recommended  its  usage.  Howev- 
er, since  we  had  Just  been  a  colony  o  f  England  and 
she  was  our  principal  trading  partner,  we  adopted 
the  English  system.  The  recent  trend  toward  met- 
ric seems  to  have  started  in  1968  when  Congress,  in 
response  to  what  was  happening  in  the  rest  of  the 
world,  passed  a  Metric  Study  Act.  The  same  year, 
the  American  National  Standards  Institute  (ANSI) 
formed  a  Metric  Advisory  Committee.  In  1971,  (ne 
Department  of  Commerce  issued  a  report/'A  Met- 
ric America ...  A  Decision  Whose  Time  Has  Come" 
In  September  of  the  following  year,  ANSI  held  a 
Metric  Conference  and  organized,  the  American 
National  Metric  Council  (ANMC),  which  began 
operations  in  1973.  The  role  of  ANMC  has  always 
been  to  aolrt  those  persons  and  organizations  who 
were  interested  in  changing  to  metric  by  working 
with  them— industry  associations,  unions,  govern- 
ment agencies,  the  Congress,  educators,  and  any- 
one who  wished  to  get  involved.  In  its  14  years  of 
operation,  ANMC  has  become  the  industrial  pri- 
vate sector's  information  center  and  spokesman  for 
metric  through  published  papers,  national  meet* 
ings,  management  seminars,  and  testimony  before 
Congress. 

In  carrying  out  its  role,  ANMC  was  initially  non- 
advocate  in  itsstance,and  exerted  most  of  its  activi- 
ty in  educating  its  subscribers  on  the  metric  system 
and  in  telling  people  about  how  other  countries 
and  many  firms  had  or  were  making  the  transition 


WEIGHTY  MATTERS 

Which  is  heavier,  an  ounce  of 
lead  or  an  ounce  of  gold? 

Which  is  heavier,  a  pound  of 
lead  or  a  pound  of  gold? 

These  are  not  trick  questions, 
The  ounce  of  gold  weighs  more 

than  the  ounce  of  lead,  but  the 
pound  of  lead  weighs  more  than 
thepound  of  gold. 

The  reason  is  that  lead  is 
weighed  in  the  Avoirdupois 
system,  and  the  gold  is  weighed 

in  the  Tro/ system.  Sincethere 
are  only  12  ounces  in  a  Troy 
pound,  as  compared  to  16  in  the 
Avoirdupois,  the  Troy  ounce  of 
gold  weighs  more  than  the  Av- 
oirdupois ounce  of  lead. 

COMWSSID  Alt  MACAUNt  •  ftSXUAXY  1*7 


26 


156 


154 


successfully.  As  these  tasks  were  completed, 
ANMCs  role  has  changed  so  that  it  now  advocates 
an  efficient,  orderly  transition.  It  still  believes 
that  mandating  the  change  by  some  form  of  gov- 
ernment action  is  inappropriate. 

In  1975,  Congress  authorized  the  creation  of  the 
US.  Metric  Board  (USMB),  but  it  did  not  become 
operative  until  1977.  The  USMB  did  much  good 
work,  but,  reportedly  because  of  disagreement 
among  uembers  as  to  their  proper  role,  President 
Reagan  d  >dded  to  no  longer  ask  for  money  to  fund 
the  Board.  Many  of  its  functions  were  transferred 
to  the  Office  of  Metric  Programs  in  the  Department 
of  Commerce. 

In  1978,  the  General  Accounting  Office  issued  a 
report  entitled  "Getting  a  Better  Understanding  of 
theMetricSystem— Implications  if  Adopted  by  the 
United  States,"  and  an  executive  summary.  If  one 
reads  the  lengthy  report,  the  impression  is  fairly 
balanced— that  the  transition  to  metric  was  both 
good  and  bad,  and  that  there  were  some  problems 
with  the  change.  The  executive  summary,  howev 
er,  gave  *- very  negative  impression,  and  that  was 
what  toxM  persons  read.  The  paragraph  headings 
in  the  summary  were  even  more  negative,  and  this 
is  what  Most  people  heard, because  these  headings 
were'mc  st  often  quoted  in  the  press. 

The  pt^'ic  perception  then  became  that  the  met- 
ric transition  Wii  sot  reaUfc.occurring.  Support- 
ing this  concept  was  t\e  fact  that  little  was  actually 
happening  in  the  co'*sumer  area,  the  one  the  pub- 
lic had  the  most  contact  with.  Furthermore,  the 
USMB  had  been  inactivated,  and  there  were  the 
negative  newspaper  accounts  of  the  General  Ac- 
counting Office  report. 

WHAT  MIGHT  HAVE  BEEN  DONE 
In  looking  over  the  last  dozen  years  of  metric 
transition  with  the  clear  vision  of  hindsight,  one  is 
challenged  to  answer  the  question:  What  should 
have  been  done  differently?  There  seem  to  be 
several  answers.  »  > 

Conversion  Considered  a  Technical  Matter 

The  metric  system  of  measurement  is  certainly 
technical  in  nature.  But  the  process  of  changing 
from  one  measurement  system  to  another  is  a  man- 
agement matter.  It  involves  looking  at  alterna- 
tives, making  plans,  reaching  decisions,  training 
people,  selling  the  idea.  The  impetus  for  the  con- 
version came  from  the  standards  people,  the  Amer- 
ican National  Standards  Institute.  They  should 
not  be  criticized  for  this,but  rather  complimented. 

However,  the  managements  of  many  firms  must 
have  said  to  themselves:  "We  bjtftgr  find  our- 
selves a  Metric  Expert  or  Coordinator  and  takecare 
of  this  matter."  They  found  this  individual  and 
usually  fitted  him  into  the  engineering  or  manu- 
facturing structure  of  their  firm,  at  a  rather  low 
level  so  he  never  was  permitted  to  talk  directly  to 
upper  management.  Thus  top  management  did 
not  understand  its  critical  role  In  making  sure  that 
a  workable  metric  conversion  policy  was  devel* 


oped  for  the  peculiar  requirements  of  their  firm 
and,  most,  importantly,  subsequently  followed 
whenever  possible.  L  many  instances,  the  Metric 
Coordinator  was  not  able  to  do  his  Job,  or  worse, 
was  ignored  or  even  opposed.  Of  course,  there 
were  exceptions— note  the  auto  Industry  where 
the  direction  came  from  the « ery  top. 

We  Incorrectly  Followed  Other  Countries  Leads 
Since  the  United  States  is  the  last  country  to 
convert  to  SI  Metric,  It  was  natural  to  visit  other 
countries  to  see  how  thty  handled  the  matter 
Most  set  up  govern  men  t  commissions,  with  sector 
committees  made  up  of  representatives  from  In* 
dustry,  government,  consumers,  etc  but  with 
funding  and  direction  from  government.  In  most 
other  countries,  the  standards  development  Is  ei- 
therJn  government  agencies  or  they  are  heavily 
involved. 

This  is  not  the  case  in  the  United  States.  Stan- 
dards are  developed  by  several  hundred  technical 
groups,  like  the  ASMjE,  ASTM,  and  IEEE  Govern* 
ment  Involvement  is  generally  limited  to  having 
appropriate  government  ups  on  the  committees  of 
these  trade  associations  who  are  working  on  stan- 
dards, each  for  its  particular  industry.  This  com* 
mlttee  system  works  *vell  in  America  for  develop- 
ing these  standards  which,  by  consensus,  those 
Involved  agree  need  to  be  written.  But  the  system 
doesn't  have  the  drive  existing  In  other  countries 
to  see  that  a  conversion  or  transition  of  America's 
measurement  system  gets  done. 

Absence  of  a  Forcing  Function 

Absence  of  a  forcing  function  is  another  way  of 
looking  at  following  other  countries'  leads.  Al- 
most the  only  incentive  for  anyone  to  move  to- 
"  wards  a  new  measurement  system  In  the  United 
States  seems  to  be  the  economic  one  This  means 
either  getting  more  business,  or  not  losing  some  of 
what  now  exists  to  foreign  competitors.  When 
CEOs  of  major  firms  were  asked  why  they  weren't 
moving  to  metric,  they  replied:  "What  additional 
business  will  it  get  me?"  In  most  cases  that  was 
difficult  to  answer  and  prove, 
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Congress  fas,  correctly  most  people  believe,  de- 
cided not  to  "mandate"  the  change  to  metric. 
However,  Congress'*  lack  of  encouragement  to 
change,  or  to  set  a  target  date  for  completion,  has 
had  the  effect  of  giving  the  impression  that  Con- 
gress was  not  "for"  the  change. 

Another  forcing  function  is  the  need  of  the  mili- 
tary. Under  NATO,  the  various  member  countries 
are  endeavoring  to  have,  a  world  standard  for 
equipment  items  to  improve  interchangeability,  to 
increase  the  number  of  sources,  and  to  lower  unit 
costs  by  having  fewer  items  *nd  greater  production 
runs  for  those  items  procured.  DOD  is  making 
considerable  progress  in  speeding  up  its  conver- 
sion in  selected  weapons  systems. 

Metric  Conversion  I*  a  Non-Even  t 

Compared  to  all. the  other  problems  facing  the 
typical  CEO,  the  change  of  our  measurement  sys- 
tem must  rank  very  low  on  his  list  of  concerns. 
Since  there  is  little  chance  of  Its  being  mandated  by 
government,  there  is  no  compelling  reason  for  him 
to  get  involved,  other  than  the  economic  one. 

Defective  Legislation 

'Because  of  pressure  from  soo.e  groups,  the  Met- 
ric Act  of  1975  had  no  teeth  In  it,  no  goal  or  target 
date  for  completion,  little  encouragement  for  the 
private  sector  to  really  get  with  it.  The  Act  did  set 


up  a  17'iaember  Metric  Board,  but  qualifications 
were  only  that  the  member*  were  to  represent  a 
specific  sector  of  business  or  society. 

As  a  consequence  of  the  ambiguity  in  the  Law, 
the  Metric  Board  did  not  have  a  dear  legislative 
mandate  and  the  Board  members,  who  held  very 
different  views,  couldn't  agree  On  the  Board's  mis- 
sion. Instead  of  providing  char  direction  for  our 
transition  to  metric,  the  Board  confused  the  issue 
through  constant  debate  on  policy  resulting  from 
the  Incompatible  ideologies  of  its  members. 

Should  business  representatives  have  argued  for 
a  better  law?  They  should  have  tried,  but  Aere  is 
doubt  that  there  was  much  chance  for  success. 
Business  forces  were  not  in  agreement,  they  were 
not  working  from  past  experience,  there  was 
<threat,  and  there  was  not  a  large  number  of  them 
interested  in  getting  involved.  Big  organizations, 
like  the  VS.  Chamber  of  Commerce  and  the  Na- 
tional Association  of  Manufacturers,  preferred  not 
to  participate.  About  the  most  that  could  have 
beenaccomplishedwas<j)settlngahigherlevelof 
qualifications  for  members  of  the  Board  and  (2) 
putting  some  encouragement  into  the  law  to  get 
the  fob  done  expeditiously  with  a  specified  target 
date  for  completion. 

Transition  As  a  Worldwide  Activity 
Although  most  nations  have  been  using  metric 


METRIC  MATTERS — MORE  INFORMATION 

For  readers  interested  in  more 
Information  about  the  "metric 
transition,  the  following  three 
items  may  be  obtained  by  cir- 
cling the  appropriate  numbers 
on  the  Reader  Service  Card 
bound  into  this  issue. 

Meiric  Handbook  for  Federal  Of' 
ficial*  Is  a  44-page  document  that 
contains  recommendations  for 
introduction  of  metric  units  in 
proposed  legislation,  regula- 
tions, data  requests,  and  other 
government  use  of  measure- 
ment units.  The  recommenda- 
tions were  developed  for  the  In- 
teragency Committee  on  Metric 
Policy  by  its  working  arm,  the 
Metrication  Operating  Commit- 
tee, and  its  Metric  Practice  & 
Preferred  Units  Subcommittee. 
The  document  contains  a  copy 
of  the  Metric  Conversion  Act  of 
1975.  An  appendix  lists  addi- 
tional references. 

Circle  no.  101  t 

A  Brief  Htstory  of  Measurement 
Systems  is  a  4-page  publication 
that  opens  into. a  poster  that 
graphically  illustrates  the  mod- 
ernized metric  system.  The  text 
describes  the  English  and  the 
Metric  systems.  The  poster  Is 
divided  Into  nine  segments 
decling  with  measurements  of 
length  (meter),  time  (second), 
electric  current  (ampere),  lumi- 
nous Intensity  (candela),  tem- 
perature (Kelvin),  plane  angle 
(rad),  solid  angle  (steradlan), 
mass  (kilogram),  and  amount  of 
substance  (mole). 

Circle  no.  102 

Information  on  the  American 
National  Metne  Council  is  divld« 
ed  into  three  parts.  The  first 
ssks  and  answers  such  questions 
as  "Who  Is  using  metric  today?" 
and  "What  are  the  cost  savings 
associated  with  metric  transi- 
tion?" The  second  part  de- 
scribes the  Council  and  its  activ- 
ities. It  lists  and  describes  the 
Council's  programs  and  publi« 
cations.  The  third  part  of  this 
literature  gives  a  detailed  list  of 
"Programs  You  Can  Support," 
Including  regional  workshops. 
This  part  of  the  Information 
booklet  Is  open-ended  in  that 
there  is  a  coupon  that  can  be 
filled  out  for  additional  data 
about  "Information  &  Services" 
and  "Support  &  Visibility." 

Circle  no.  103 
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measurement  (or  years,  they  h»ve  not  all  been  us- 
ing the  umt,  uniform,  »?andardixed  system.  In 
1960,  a  General  Conference  adopted  ft  revised  and 
Amplified  system  that  hat  been  given  the  Interna- 
tional abbreviation  "SI."  Ml  countries  are  moving 
toward  complete  usage  of  SL  In  the  United  States, 
thU  means  replacement  of  tie  present  English  ays- 
'tern.  In  metric  nations,  It  also  means  transition. 
They  must  get  nonstandard  SI  units  out  of  their 
dayto-day  usage.  Germany  and  Ddgtum,  al- 
though metric,  were  only  90  percent  SI  In  the  late 
70s.  They  anticipated  one  or  two  generations  to 
achliTve  100  percent  SI.  Some  measurement  ex- 
perts and  educators  have  said  that  the  job  of  con- 
verting in  the  United  States  will  be  easier  than  the 
Europeans'  task  of  cleaning  up  an  existing  system. 

WHATS  HAPPENING  NOW 
1.  DOD  Is  moving  rapidly  to  get  Its  metric  stan- 


dards in  place.  Increased  procurement  in  metri" 
products  is  <  coining. 

2.  The  aerospace  sector  has  ptcked  up  significant 

speed  in  its  conversion. 

3.  The  ANMC  is  concentrating  Its  activities  In 
Task  Forces  to  help  solve  "across-lndustry"  prob- 
lems in  measurement-sensitive  areas,  such  as  trans- 
portation of  lightweight  products,  metric  building 
codes,  and  export  sales  of  all  products. 

4.  To  answer  the  question:  "How  much  more 
export  business  would  the  USA  get « It  had  a  full 
line  of  metric  products?"  or,  even  more  Important- 
ly, "How  much  are  we  losing  because  we  are  not 
:00p«rcentmetriccapable?",CongressUconsidcr- 
Ing  asking  the  Office  of  Technology  Assessment  to 
Investigate  this  matter,  concentrating  the  study  in 
the  areas  of  machinery  and  materials  (both  raw  and 
finished),  with  the  Interests  of  both  large  and  small 
business  Included. 
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5.  The  undemanding  and  cooperation  between 
government  and  private  agencies  interested  In 
completing  metric  transition  U  at  a  very  high  level. 
This  includes  Congreaa  and  its  staff  members,  the 
Administration  and  It*  many  agencies,  and  busi* 
nesa  organizations  representing  both  large  and 
small  firms. 

Much  has  been  accomplished  if  one  exam- 
ines what  has  occurred  In  the  area  of  met- 
ric transition  over  the  past  15  years,  con. 
sldering  there  was  no  past  experience  or  history  f  o  r 
guidance.  Much  was  done  right,  industries  are 
either  converted,  are  well  on  their  way,  or  are  edu. 
cated  and  positioned  to  move  when  the  time  is 


ripe  Changing  the  measurement  system  for  a 
country  with  the  world's  largest  economy  it  no 
wnal  task.  Many  say  that  taking  a  generation  or  so 
is  doing  it  in  a  rather  expeditious  time. 

When  will  the  transition  becompleted?  Within 
5  to  I  Oyears,  most  things  will  be  metric.  Some  will 
be  hybrid.  Some  will  be  soft<onverted.  But  as 
long  as  football  is  played,  it  will  always  be:  "First 
down  and  10  yards  to  go," 
 -CP.Afe/jre/ 

CEORCE 0  WEJXEL.  while  cur^rcl  InscnolhRimft 
Corporis  OIM  in  WuMngCoa  O  C  wu  Awocuttd  wlih 
iheAmcricKi  N*ik>jul  Metric  Counol.  Vinson  i»  Bo^rd 
of  Dirtrcton  for  many  jr«a  Including  ihrtt  M  ctuirnun 


LIFE  WITHOUT  DINOSAURS 

Much  is  being  written  about 
metrics,  both  pro  and  con.  One 
article  in  the  National  Geographic 
made  the  following  statement 

that  makes  one  pause  and  think. 

"Despite  rlaims  to  the  con* 
trary,  the  dinosaurs  did  not  go 
away  overnight,  nor  will  the 

older  standards.  The  world  has 
learned  to  live  without  dino- 
saurs. In  time  we'll  all  team  to 
live  with  metric." 

Corporate  giving. 
Without  it,a  lot  of  important  things 
might  go  out  of  business. . 


A  lot  of  organizations 
in  a  lot  of  different 
fields  could  barely 
exist  without  help 
from  corporations. 

To  their  credit,  a 
great  mnny  companies 
realize  this. 

Every  year  for  the 
paw  ten  years,  corpo*   . 

IS0!1  j"!*1?  conc  ****  a  corPoration  nations  It  support* 

thing  the  entire  cor-  ways  to  lend  a  hand.     m    m  i  V 
poratc  community  can     The  fact  Is,  when  ■6=^™11""  "™ 


i —  77  7  '     *  »«m  i*,  wncn  ^bz« 

take  pride  in.  corporate  giving  ^Kl 

There  are  so  many  thrives,  so  do  the  orga-  [gSJjJtl 
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Mr.  DeSimone.  Well,  I  think— I  really  think  that  the  basic  prob- 
lem here  is  that  every  sector  of  society  does  not  know  to  whose 
drum  this  process  is  marching.  There  is  not  a  national  policy  that 
at  a  certain  time,  the  metric  system  shall  be  the  predominant 
system  for  use  in  the  United  States,  not  the  exclusive  one.  There  is 
a  great  deal  of  doubt  about  who  is  doing  what  and  how  do  you  co- 
ordinate all  of  this.  I  think  part  of  the  problem  in  all  of  this  is  that 
there  jare  zealots  on  both  sides  of  the  question.  The  notion  that  we 
are  going  to  change  everything  in  our  society  to  conform  to  the 
international  system  of  units,  turns  off  many  people  who  are  other- 
wise favorably  disposed  to  a  metric  changeover.  On  the  other  ex- 
treme ai$  those  who  feel,  as  I  indicated  in  my  testimony,  that  we 
haven't  seen  the  end  of  this  yet,  that  really  it  is  conceivable  that 
the  rest  of  the  world  will  come  back  to  the  customary  system  of 
measurement. 

I  do  think,  Mr.  Chairman,  that  it  would  be  useful  to  get  this  into 
the  debate  on  the  trade  bill— the  notion  that  doing  what  this  bill 
H.R.  1964  proposes  is  a  step  in  the  right  direction.  It  will  help.  It 
will  not  solve  the  trade  problem  obviously,  but  every  little  bit 
helps.  When  we  demand  that  Japan  and  other  countries  open  their 
markets  to  us,  we're  demanding  that  they  bpen  a  metric  market  to 
us  in  which  all  the  people  in  business  and  commerce  and  Govern- 
ment think  and  trade  in  metric  terms.  Well,  I  think  that  this  fact 
ought  to  be  entered  into  the  debate  on  the  trade  bill  as  one  way, 
one  additional  way  in  which  we  positively  can  help  ourselves.  Obvi- 
ously, there's  a  great  deal  of  debate  on  all  the  negative  factors. 
That  is,  what  can  we  do  to  protect  our  own  market  We  ought  to  be 
thinking  about,  what  can  ^e  do  to  encourage  our  industry  to  per- 
form better  in  the  metric  markets  which  are  throughout  the  world. 

Mr.  Feigin.  Let  me  just  say  a  few  words. 

The  electronics  industry,  worldwide,  has  been  going  metric.  At 
the  present  time,  Digital  Equipment  Corp.  has  oeen  converting 
over  at  a  rather  slow  rate.  Some  of  our  competition  has  completely 
converted  over  to  full  metric.  At  the  present  time  

Mr.  Ritteh.  Where's  IBM? 

Mr.  Feigin.  IBM  is  fully  metric. 

Mr.  Ritteh.  It's  fully  metric? 

Mr.  Feigin.  Yes: 

Mr.  Ritteh.  Where's  AT&T? 

Mr.  Feigin.  I  don't  know.  I  have  no  information  as  to  what  their 
position  is.  I  do  have^  information  on  certain  other  companies,  but 
that  is  one  I  have  no  information  on. 

It  turns  out  that  the  products  we  are  building  fall  into  either 
fully  metric  or  partially  metric.  The  e^uipmeiit  purchased  in  the 
Far  East  is,  for  the  most  part,  all  metric.  Our  pieces  of  equipment 
produced  in  Europe  fall  into  the  business  of  either  being  all  metric 
or  partially  metric.  Even  much  of  our  internal  domestic  manufac- 
ture is  partly  metric. 

In  my  paper,  I  indicated  the  business  on  certain  connectors.  It 
turns  out  there  are  standards  in  the  industry  today  for  AC  power. 
This  is  one  of  the  most  highly  regulated  areas  in  the  world  today. 
It  turns  out,  for  interconnection  purposes,  the  Europeans  have 
agreed,  and  the  Americans  are  also  signed  off  on  it,  by  the  way,  for 
various  interface  connectors.  In  other  words,  between  the  country's 
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power  systems  end  our  equipment.  All  those  standards  are  metric. 
&o,any  of  those  particular  pieces  and  parts  that  you  will  find  on 
your  equipment  in  your  office  or  in  your  home,  yon  will  find  them 
fully,  metric.  And  that  goes  across  the  board:  •  .  • 

Mr.  RrrrER.  But,  is  it  necessary  as  they  will.point  out  in  this  arti- 
cle, is  it  necessary-  for  local  and  regional  companies  to  go  metric. 
Iney  don  t  export  anyway,  and  as  they  say  in  the  article— I'm  just 
playing  devil  s  advocate  for  a  minute— and  exports  are  only  10  per- 
cent and  if  we  could  really  do  .a  fantastic  Job,  maybe  we  could 
double  that  so  we  re  at  20  percent' 

Mr.  Feigin.  Well,  I'll  answer  the  question  with  a  little  story. 

It  turns  out  I  pushed  on  a  particular  product  to  meet  the  particu- 
lar requirements  of  a  specific  country.  And,  they  pointed  out  to  me 
that  they  really  didn  t  have  many  sales  in  that  particular  country, 
so  why  should  they  exert  themselves  to  make  this  product  work  in 
that  country.  I  said,  I  can't  understand  how  you  sold  any  there.  It 
doesn  t  speak  their  language,  and  it. doesn't  work  on  their  power 
system.  So,  I  mean  whoever  bought  it  there  didn't  know  what  they 
were  doing  anyway.  So,  this  business  of  we're  not  exporting  much, 
is  a  problem.  You  can't  export  if  you  can't  use  the  product  there. 
You  run  into  the  other  problem  that  we  have,  which  people  say  to 
me,  can  we  ship  to  a  particular  country.  Well,  you  can  ship  to  that 
country,  but  its  not  legal  to  turn  the  equipment  on.  So,  I  mepn, 
who  would  buy  it.  So,  you  know,  it's  a  chicken  and  egg  situation. 
p-«f*  a  3M£Nf  .%r?8  an?*61-  aspect  to  that  too,  Congressman 
Kitter.  And  that  is  that  small  businesses  that  may  not  themselves 
export  to  foreign  countries,  are  suppliers  to  major  companies 
within  the  United  States,  and  these  companies,  such  "s  IBM  and 
iJigital  Equipment  are  converting,  or  a*e  fully  converted.  They 
\vant  suppliers  that  can  conform  to  their  measurement  system  and 
their  standards.  So,  it  s  important  for  small  businesses,  even  that 
operate  exclusively  m  the  United  Siates  to  consider  the  implica- 
tions. 

Mr.  Rioter.  Just  think,  if  we  didn't  have  a  standard  for  voltage 
and  that  our  appliances  didn't  know  what  voltage  they  would  see 
when  yoy  plugged  their  in,  think  of  the  chaos  that  that  would 
create  and  I  think  we  have  a  

Mr.  Feigin.  That,  by  the  way,  is  why  the  people  such  as  the  Jap- 
anese have  targeted  the  United  States,  because  you  have  all  of 
North  America  on  one  voltage  system.  In  the  world  today,  you 
have  perhaps  five  or  six  different  normal  voltages  that  you  have  to 
operate  

Mr.  DeSimone.  And  frequencies. 
iaa    ^on^vT1^6  ?re       frequencies,  50  and  60.  Japan  runs  on 
oo£  Pnd  i200i  W*1  America  runs  on  120,  Central  Europe  runs  on 
England,  Ireland  and  Australia  run  on  240  and  Israel  and  New 
Zealand  run  on  230.  It  is  havoc  out  there. 

Mr.  PeSimone.  May  I  add  o-e  ether  point  on  the  question  that 
you  raised,  Mr.  Brown,  about  the  trade  bill  and  the  debate? 

There  s  an  area  that  is  probably  not  appreciated,  and  that  is 
international  standards  activities.  In  the  International  Standards 
Organization,  as  you  know,  Mr.  Chairman,  having  been  behind 
many  of  these  proposals  for  reform,  the  standards  for  world  com- 
merce are  largely  set.  The  countries  that  are  most  competitive  on 
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the; world  scene,  Japan,  West  Germany  and  so  on,  have  very,  very 
active^tern^tti^nal  standards  activities  in  Geneva.  They  are  sup- 
ported by  their.  .Governments.  It  is  not  true  of  the  United  States. 
It's  incredible,  but  we  do  not  have  official  and  tangible  government 
support  for  international  standards  activities  that  would  be  in  the 
best  interests  of  this  country..  * 

Mr,  FeiginI  That's  very  true. 

Mr.  Brown.  Ari^fiirther  questions  Mr.  Ritter? 

Mr.  Ritter:  I  Have  no  farther  questions.  Thank  you. 

Mr.  Brown.  Gentlemen,  we're  running  up  against  a  time  pres- 
sure. Via  going  to  ask  that  if  we  have  further  questions  from  the 
staff  or  committee  members,  that  we  address  them  to  you  in  writ- 
ing, and  hopefully  you'll  be  good  enough  to  respond  to  them.  We  do 
very  much  appreciate  your  presentations  this  morning.  I  hope  that 
the  committee  will  act  favorably  and  quickly  on  this  legislation 
and  then  the  hard  part  comes,  moving  it  through  the  rest  of  the 
process  and  getting  it  sighed  into  law. 

Thank  you  very  much  and  the  committee  will  b-3  adjourned  to  re- 
convene again  tomorrow,  April  29,  at  9:30  a.m. 

[Whereupon,  at  12:15  p.m.,  the  subcommittee  recessed,  to  recon- 
vene at  9:30  a.m.,  Wednesday,  April  29, 1987.] 
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WEDNESDAY,  APRIL  29,  1987 

House  of  Representatives, 
committee  on  science,  space,  and  technology, 
Subcommittee  on  Science,  Research  and  Technology, 

Washington,  DC. 

The  subcommittee  met,  pursuant  to  notice,  at  9:45  a.m.,  in  room 
2325,  Rayburn  House  Office  Building,  Hon.  Doug  Walgren  (chair- 
man of  the  subcommittee)  presiding. 

Staff  present:  Jim  Turner,  subcommittee  counsel;  Carol  Pom- 
pliano,  professional  staff;  David  Goldston,  professional  staff;  Caro- 
lyn Radabaugh,  professional  staff:  Grace  Ostenso,  subcommittee 
staff  director. 

Mr.  Walgren.  Let  me  call  the  subcommittee  meeting  to  order. 

Today  is  the  second  day  of  hearings  held  by  our  Science,  Re- 
search and  Technology  Subcommittee  on  the  role  of  science  and 
technology  in  competitiveness.  The  focus  today  will  be  on  the  Ad- 
ministration's competitiveness  initiative,  along  with  two  bills  intro- 
duced by  Congressman  Brown  and  another  bill  that  has  been  intro- 
duced by  Congressman  Valentine.  Our  first  witness,  Douglas  Riggs, 
the  General  Counsel  of  the  Department  of  Commerce,  is  well- 
versed  on  the  Administration  proposals  as  they  affect  the  Depart- 
ment of  Commerce,  ranging  from  technology  transfer  to  foreign 
technical  literature  to  antitrust  reform.  He  is  here  to  talk  with  us 
about  the  scope  and  the  intent  of  the  recent  Executive  Order  on 
technology  transfer  and  to  present  the  Administration's  position  on 
a  number  of  other  portions  of  H.R.  115,  the  Administration's  trade 
initiative. 

Mr.  Riggs  will  be  followed  by  a  panel  of  witnesses  who  will  dis- 
cuss H.R.  2164,  which  would  create  a  Department  of  Science  and 
Technology,  and  H.R.  2165,  which  would  create  a  National  Policy 
and  Technology  Foundation.  These  bills,  which  provide  alternate 
solutions  to  the  problems  we  have  in  finding  a  iocal  point  within 
the  Government  for  funding  applied  research  in  support  of  indus- 
tries, were  both  authored  by  Mr.  Brown  of  California. 

The  final  panel  will  then  talk  with  us  about  the  problems  of  the 
semiconductor  industry  in  relationship  to  these  bills.  The  witnesses 
also  will  be  asked  to  give  their  views  on  a  bill  by  Mr.  Valentine 
which  would  provide  a  focus  for  government  efforts  related  to  the 
semiconductor  industry  by  creating  a  National  Advisory  Commis- 
sion on  Semiconductors. 

[The  prepared  opening  statements  of  Congressman  Boehlert  and 
Congressman  Brown  follow:] 
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HON.   SHERWOOD  BOEHLERT  (R-NY) 
OPENING  STATEMENT 
COMPETITIVENESS  HEARINGS 
APRIL  29,  X987 

MR.  CHAIRMAN: 

ON  THIS  SECOND  DAY  OF  OUR  COMPETITIVENESS  HEARINGS,  WE 
HAVE  A  CHANCE  TO  EXAMINE  IN  DETAIL  THE  SITUATION  OF  ONE 
INDUSTRY  TEAT  HAS  BEEN  BATTERED  BY  FOREIGN  COMPETITION  — 
SEMICONDUCTORS. 

THIS  CASE  STUDY  WILL  ENABLE  US  TO  PURSUE  THE  QUESTIONS 
WE  BEGAN  TO  EXPLORE  YESTERDAY:     WHAT  FACTORS  ARE  RESPONSIBLE 
FOR  THE  POOR  COMPETITIVE  POSITION  OF  SOME  OF  OUR  MOST 
IMPORTANT  INDUSTRIES?     WHAT  SHOULD  THOSE  INDUSTRIES  BE  DOING 
TO  RESTORE  THEIR  VIABILITY?     HOW  CAN  FEDERAL  AND  STATE 
GOVERMMENTS  HELP?     DOES  THE  FEDERAL  GOVERNMENT  NEED  NEW 
ORGANIZATIONS  OR  NEW  PROGRAMS  TO  HELP  REVIVE  INDUSTRY?  HOW 
CAN  NEW  TECHNOLOGY  HELP  INDUSTRY  PROSPER  AND  HOW  SHOULD  IT  BE 
DEVELOPED? 

THE  ANSWERS  TO  OUR  QUESTIONS  WILL  NOT  JUST  HELP  US 
DECIDE  HOW  TO  MAINTAIN  A  HEALTHY  SEMICONDUCTOR  INDUSTRY. 
THEY  SHOULD  HELP  BUSINESSES  AND  THE  GOVERNMENT  PREVENT  OTHER 
INDUSTRIES  FROM  FALLING  PREY  TO  THE  SAME  FORCES. 

THANK  YOU. 
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HON  SHERWOOD  BOEHLERT 
OPENING  .STATEMENT 
HEARINGS  ON  COMPETITIVENESS 
APRIL  28,  1987 


MR.  CHAIRMAN: 

THE  HEARINGS  WE  BEGIN  TODAY  REALLY  FOCUS  ON  TWO 
ESSENTIAL  QUESTIONS:     HOW  CAN  WE  ENSURE  THAT  THE  GOVERNMENT 
SPONSORS  RESEARCH  THAT  INDUSTRY  CAN  USE,  AND  HOW  CAN  WE 
ENSURE  THAT  INDUSTRY  DOES  USE  THAT  RESEARCH? 

THE  BILLS  BEFORE  US  THIS  WEEK  —  INCLUDING  MINE   

ANSWER  THOSE  QUESTIONS  WITH  NEW  GOVERNMENT  ORGANIZATIONS  AND 
NEW  GOVERNMENT  PROGRAMS .      I  THINK  THAT  THROUGHOUT  THESE 
HEARINGS  WE  SHOULD  REGARD  SUCH  ANSWERS  WITH  A  HEALTHY 
SKEPTICISM.     THE  GOVERNMENT  CAN  AND  SHOULD  DO  MORE,   BUT  MUCH 
OF  WHAT  NEEDS  TO  BE  DONE  NOW,   CAN  AND  SHOULD  BE  DONE  BY 
INDUSTRY. 

A  LOOK  AT  OUR  CHIEF  COMPETITOR  IS  INSTRUCTIVE.  JAPAN, 
AS  WE  ALL  KNOW,  HAS  GROWN  WEALTHY  BY  ADOPTING  THE  RESULTS  OF 
AMERICAN  RESEARCH.     THE  JAPANESE  HAVE  NOW  TAKEN  THE  LOGICAL 
NEXT  STEP  AND  ARE,    IN  EFFECT,   TURNING  OUR  UNIVERSITIES  INTO 
"SURROGATE  MOTHERS."     JAPANESE  FIRMS  PROVIDE  THE  "SEED  MONEY" 
FOR  RESEARCH,   AND  THEN  AFTER  THE  GESTATION  PERIOD  WHEN  THE 
RESEARCH  IS  USABLE,   OUR  RESEARCHERS  TURN  IT  BACK  TO  THE 
JAPANESE  TO  DEVELOP  AND  TAKE  AROUND  THE  WORLD.     THE  JAPANESE, 
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APPARENTLY,   THINK  OUR  RESEARCH  IS  NEITHER  INSUFFICIENTLY 
TARGETED  NOR  INACCESSIBLE. 

WHY  DON'T  AMERICAN  FIRMS  MAKE  EQUAL  USE  OF  OUR  RESEARCH? 
IT'S  HARD  TO  KNOW.     DO  WE  NEED  ADDITIONAL  PROGRAMS  TO  COAX 
UNIVERSITIES  AND  INDUSTRY  TO  GET  TOGETHER?     PERHAPS  WE  DO- 
BUT  BEFORE  WE  REPLACE  ADAM  SMITH'S  INVISIBLE  HAND  WITH  UNCLE 
SAM'S  OUTSTRETCHED  ONE,  WE'D  BEST  BE  SURE  INCREASED 
COMPETITIVENESS  WILL  BE  THE  RESULT. 

WE'VE  ALREADY  TAKEN  SOME  IMPORTANT  STEPS  TOWARD 
INCREASING  COMPETITIVENESS  THROUGH  COOPERATION-     THE  NATIONAL 
SCIENCE  .FOUNDATION'S  ENGINEERING  RESEARCH  CENTERS  AND  THE 
TECHNOLOGY  TRANSfER  ACT         BOTH  CHAMPIONED  BY  THIS 
SUBCOMMITTEE  —  ARE  PRIME  EXAMPLES. 

THE  STATES  —  WHICH  ARE  THE  GOVERNMENT'S  POLITICAL 
SCIENCE  LABORATORIES  —  HAV2  ALSO  CREATED  INNOVATIVF  PROGRAMS 
TO  PROMOTE  TECHNOLOGY  TRANSFER.     oOTH  CONGRESSWOMAN  SCHNEIDER 
AND  I  PLAN  TO  INTRODUCE  BILLS  THAT  WOULD  BUILD  ON  THOSE 
PROGRAMS. 

SO  THE  QUESTION  IS  NOT  WHETHER  GOVERNMENT  aAS  A  ROLE, 
BUT  WHETHER  THAT  ROLE  NEEDS  TO  BE  EXPANDED.     SHOULD  THE 
GOVERNMENT,   FOR  EXAMPLE,   BE  IN  THE  BUSINESS  OF  FINANCING 
COMMERCIALISATION  OF  PRODUCTS  OR  PROCESSES?     WILL  FIRMS, 
PARTICULARLY  SMALL  ONES,  BE  UNINTERESTED  IN  USING  NEW 
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TECHNOLOGY  IF  THE  GOVERNMENT  DOESNrT  HAND  IT  TO  THEM  ON  A 
SILVER  PLATTER?     I'M  NOT  SURE  SENATOR  HOLLINGS  AND  I  WOULD 
ANSWER  THESE  QUESTIONS  THE  SAKE  WAY. 

SIMILARLY,   GIVEN  THE  CURRENT  GOVERNMENT-WIDE  CONCERN, 
EVEN  OBSESSION,  WITH  COMPETITIVENESS,    I'M  NOT  SURE  HOW  M'JCH 
REORGANIZATION  WOULD  ACCOMPLISH.     AS  PUBLIC  OFFICIALS,  WE 
DON'T  LIKE  TO  BELIEVE  THERE  ARE  PROBLEMS  BEYOND  OUR  CONTROL, 
BUT  IT  MAY  BE  THAT  CORPORATE  RATHER  THAN  GOVERNMENT 
RESTRUCTURING  IS  THE  MORE  URGENT  NEED. 

BEFORE  WE  CREATE  TOO  MANY  NEW  PROGRAMS,  WE  OUGHT  TO  BE 
SURE  OUR  EXISTING  RESEARCH  AND  EDUCATION  PROGRAMS  ARE  FUNDED 
ADEQUATELY  —  THEY  AREN'T. 

WHEN  ASSISTANT  SECRETARY  PERLE  TESTIFIED  HERE  LAST  WEEK, 
HE  DERIDED  "COMPETITIVENESS"  AS  A  "SLOGAN  MASQUFRADING  AS  A 
POLICY."     WE  OUGHT  TO  APPROACH  OUR  ASSIGNMENT    THIS  WEEK  WITH 
SOME  HUMILITY  AND  SOME  SKEPTICISM,    LEST  WE  DO  SOMETHING  THAT 
PROVES  MR.   PERLE  CORRECT. 


THANK  YOU. 
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REMARKS  OF  CONGRESSMAN  GEORGE  E*  BROWN,  JR* 


APRIL  29,  1987 


BErORE  THE  SUBCOMMITTEE  ON 


SCIENCE,  RESEARCH,  AND  TECHNOLOGY 


I  welcome  our  witnesses  on  this  second  day  of  hearings  on 
Competitiveness • 

The  decline  in  industrial  competitiveness  in  tna  US  has  been 
slow  in  coming,  evolving  as  it  has  for  four  decades.    With  this 
problem  now  at  such  advanced  stages,  i-  is  unrealistic  for  thi  * 
committee  or  Congress  to  assume  that  the  solution  will  come 
quickly  or  painlessly.     The  public  and  private  sector  must  be 
equal  partners  in  finding  the  answer  to  regaining  American 
economic  stranth. 

Through  the  efforts  of  Congress  and  the  Administration, 
hopefully,  a  national  effort  can  be  mounted  to  enable  U.S. 
industry  to  improve  its  productivity,  manufacturing  technigues, 
and  product  quality. 
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In  a  sense  we  have  won  half  the  battle*     The  country  is 
finally  coming  to  terns  with  the  enormous  trade  imbalance  and 
decline  of  the  U.S.  ability  to  compete  with  foriegn  manufacturers 
at  home  or  abroad*     With  the  nation  now  focused  on  this  problem, 
perhaps  now  we  can  begin  to  take  the  action  to  reverse  the 
decline* 

Of  course  the  discussion  of  the  competitiveness  encompasses 
a  broad  range  of  issues  involved  in  business  practices,  from 
market  evaluation,  to  product  development,  productivity,  and 
management  policies*     In  the  Science  Research  and  Technology 
Subcommittee,  we  au  focusing  on  the  technology  base  in  industry, 
and  the  extent  to  which  U.S.   industry  takes  full  advantage  of  the 
technologies  available* 

A  National  Acadamy  of  Sciences  conference  reported  that  the 
Japanese  manufacturing  worker  is  backed  up  by  $48,000  in 
technology  and  capito*  investment;  in  the  United  States,  the 
comparable  figure  is  only  $32,000*     In  order  to  bring  our 
industrial  plant  and  equipment  up  to  the  level  of  the  Japanese, 
it  would  requi    3  an  increase  investment  over  some  reasonable  time 
period  of  about  $320  billion  for  our  20  million  manufacturing 
workers*     There  is  clearly  a  huge  gap  between  American  and 
Japanese  commitment  to  their  industrial  base* 
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Although  the  public  and  prwate  &  -ctor  have  a  joint 
responsibility  in  transferring  and  fostering  improved  technology 
utilization  in  American  factories  and  shops,  I  believe  the 
federal  government  must  have  the  clear  role  of  providing  the 
focus*     AlMiough  we  have  extremely  capable  agencies  such  as  the 
National  Bureau  of  Standards,  efforts  must  be  broadly  expanded. 

Many  of  my  colleagues  agree  that  there  should  be  a 
coordinated  national  effort  to  address  the  issue  of  science  and 
technology  policies  on  a  continuous  basis  and  we  must  find  ways 
to  integrate  science  and  technology  policy  with  economic  and 
investment  policy.     I  have  introduced  a  number  of  bills  over  the 
years  which  address  would  establish  a  coordinated  public  effort 
to  provide  technical  information  and  support  to  the  enhance  the 
technology  transfer  into  industry. 

The  bills  that  are  being  considered  in  these  three  days  of 
hearing  represent  a  solid  base  of  material  for  discussion.  I 
look  forward  to  the  .outcome  and  fully  expect  that  they  will  add 
to  the  solution  America's  competitive  shortfall. 
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Mr.  Walgren.  We  welcome  you  all  to  the  committee  and  appre- 
ciate your  developing  the  presentations  that  you  will  make  to  us. 
Written  statements  will  be  made  a  part  of  the  record  in  full  so  in 
presenting  your  testimony,  know  that  you  can  feel  free  to  focus  on 
parts  of  it*  or  underscore  in  whatever  way  you  see  fit  the  best 
points  that  you  want  to  bring  out. 

With  that,  let  me  welcome  Douglas  Riggs,  the  General  Counsel  of 
the  Department  of  Commerce.  < 

Welcome  to  the  committee,  Mr.  Riggs. 

STATEMENT  OP  DOUGLAS  RIGGS,  GENERAL  COUNSEL, 
.  DEPARTMENT  OP  COMMERCE 

Mr.  Riggs.  Mr.  Chairman,  thank  you  very  much. 

Before  I  begin  my  presentation,  I  would  ask  your  indulgence  that 
I  might  have  a  point  of  personal  privilege.  I  would  like  f  >  acknowl- 
edge that  there  are  a  number  of  employees,  public  servants  from 
the  Department  of  Commerce  that.are  here  today,  and  in  particu- 
lar I  would  like  to  acknowledge  Bob  Ellert.  who  is  the  Chief  Coun- 
sel for  Economic  Affairs,  and  Norm  Latker,  who  heads  the  Office  of 
Federal  Technology  Management  in  OPTI. 

These  are  two  career  individuals  who  have  been  in  the  trenches 
and  working  very  diligently  in  promoting  these  ideas  that  your 
committee  are  discussing.  They  have  been  very  active  in  helping  to 
bring  about  the  policies  which  I  think  we  all  applaud,  which  we  all 
encourage,  and  which  we  all  hope  will  result  in  a  better  competi- 
tive environment  for  the  American  business  community. 

Mr.  Chairman,  I  want  to  thank  you  for  inviting  the  Department 
of  Commerce  this  morning  to  allow  us  to  participate  with  you.  I 
want  to  assure  you  that  this  issue  that  we  are  discussing  is  an 
issue  of  immense  importance  to  both  Secretary  Baldrige  as  well  as 
Deputy  Secretary  Brown,  and  we  are  partL  Jarly  pleased  that  you 
asked  us  to  discuss  the  impact  of  the  President's  recent  Executive 
Order  on  access  to  federally  funded  research  and  development. 

Its  impact  on  American  competitiveness  can  be  summed  up  very 
succinctly:  It  will  be  direct  and  substantial.  The  President's  order 
should  be  viewed  as  a  critical  part  of  a  comprehensive  series  of  pro- 
posals and  actions  to  enhance  productivity,  to  foster  innovation, 
and  to  improve  our  standard  of  living.  Hie  President's  competitive- 
ness initiative  includes  proposals  designed  to:  one,  obtain  excel- 
lence in  education;  two,  generate  new  knowledge  and  advanced 
technologies;  three,  expand  the  nation's  talent  base  in  science  and 
technology;  four,  protect  business  from  unfair  foreign  competition; 
and  five,  increase  the  protection  we  give  to  those  who  create,  those 
who  take  risks  in  bringing  those  creations  to  the  marketplace. 

It  is  the  last  aspect  that  is  particularly  relevant  this  morning. 
While  the  President's  intellectual  property  proposals  are  very 
much  concerned  with  strengthening  the  protection  afforded  to  in- 
tellectual property— that  is,  the  incentives  to  invent  and  the  talent 
base  of  scientists  and  engineers,  that  is,  the  ability  to  invent— at- 
tention must  also  be  paid  to  how  well  we  manage  what  we  invent. 

Our  intellectual  property  system  is  one  of  the  finest  in  the  world, 
and  if  clearly  provides  incentives.  The  talents  of  the  American 
people  are  unmatched,  and  they  clearly  have  the  ability.  Unfortu- 
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nately,  the  management  record  in  the  private  as  well  as  the  public 
sector  has  not  always  been  as  good  as  it  could  have  been. 

For  example,  the  record  shows  clearly  that  many  firms  in  the 
private  sector,  in  their  effort  to  do  business  on  a  glooal  scale,  were 
not  always  as  careful  as  they  could  have  been  in  structuring  their 
joint  ventures,  licensing  agreements  and  marketing,  manufacturing 
or  supply  arrangements.  As  a  result,  foreign  firms  in  such  fields  as 
consumer  electronics  often  emerged'  as  the  principal  beneficiaries 
in  technology  financed  and  developed  by  American  companies.  We 
are  starting  to  see  sijjns  that  American  firms  are  being  a  lot  more 
careful  about'  protecting  their  interests. 

The  public  sector  is  also  starting  to  manage  what  it  produces 
better.  Here  the  main  problem  has  been  that  too  much  of  what  we 
do  develop  as  a  result  of  our  $55  billion  annual  Federal  investment 
in  research  and  development;  stays  on  the  shelf  and  never  gets  com- 
mercialized. Why,  should  this  be?Jt  is  hot  an  oversimplification  to 
say  that  line  managers,  that  is,  those  who  do  the  work  of  the  Fed- 
eral scientific  establishment,  have  just  not  had  tl*e  direction  and 
the  incentives  to  do  what  needs  to  be  done. 

The  President's  Executive  Order  addresses  these  problems  head 
on.  Its  various  provisions,  soire  of  which  I  will  discuss  in  detail  in  a 
moment,  .all  point  in  this  direction:  Keep  the  lines  of  international 
scientific  communication  open  but  never  forget  that:  one,  the  Fed- 
eral investment  in  R&D  can  lead  to  new  products,  new  jobs  and 
new  industries;  and  two,  that  the  first  to  stake  a  claim  to  these 
benefits  should  be  American  industry. 

Let  me  then  turn  to  (he  order  itself.  Three  of  its  themes  are:  in- 
centives, decentralization,  and  effective  international  cooperation. 
Let  me  turn  to  each  of  these; 

First,  the  President  reaffirmed  the  fundamental  principle  that  if 
you  expect  people  to  invent  something,  figure  out  whether  it  has 
any  commercial  applications,  and  if  so,  get  it  to  the  marketplace. 
You  had  better  let  tnem  profit  from  it. 

Several  aspects  of  the  President's  order  demonstrate  this  concept 
and  principle.  First,  the  President  elevated  his  1983  Memorandum 
to  Agency  Heads  to  an  Executive  Order  status.  What  this  means  is 
that  the  Order,  together  with  Public  Laws  96-517,  98-620  gives  uni- 
versities, small  businesses  and,  to  the  extent  permitted  by  law,  all 
other  contractors  the  first  right  of  ownership  to  inventions  made 
with  Federal  funds. 

This  profit  motive  gives  these  contractors  incentives  to  report 
new  inventions,  thus  adding  to  the  store  of  scientific  and  technical 
knowledge  and  to  develop  and  exploit  their  commercial  potential. 

Second,  the  Executive  Order  calls  for  the  immediate  implementa- 
tion of  the  Technology  Transfer  Act  of  1986,  which  permits  Govern- 
ment-owned, Government-operated,  or  GOGO  labs,  to  enter  into  co- 
operative R&D  arrangements  that  allow  tne  federally  employed  in- 
ventor at  these  labs  and  the  lab  itself  to  share  in  the  royalty 
stream  from  resulting  inventions. 

In  fact,  the  President's  Order  called  for  prompt  implementation 
of  the  act's  provisions  concerning  royalty  sharing  and  cash  awards. 

The  second  basic  theme  of  the  Executive  Order  is  decentraliza- 
tion. That  is,  keep  the  ownership  of  the  technology  in  the  hands  of 
the  Federal  contractors  who  created  it,  for  they  are  the  ones  who 
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understand  it  the  most  and  are  the  best  able  to  appreciate  its  com- 
mercial potential.  Placing  control  in  the  hands  of  universities, 
small  businesses  and  other  contractors  ensures  the  complex  deci- 
sions as  to  whether  a  new  technology  should  be  published,  patent- 
ed, copyrighted  or  tradomarked  or  held  in  abeyance  would  be  made 
by  Persons  with  the  proper  background  to  judge  its  value. 

The  President's  Order  extended  this  principle  to  the  Govern- 
ment-owned, Governmentoperated  labs  as  welL  His  Order  directed 
agency  heads,  to  delegate  to  the  lab  directors  themselves  the  au- 
thority to  enter  into  cooperative  R&D  agreements  as  well  as  the 
authority  to  license  resulting  inventions.  This  will  give  the  lab  di- 
rector the  ability  to  give  ownership  or  control  of  inventions  to 
those  m  the  private  sector  who  are  best  able  to  commercialize- 
them. 

In  other  words,  the  President's  Order  reflects  the  principle  estab- 
lished by  the  earlier  statute  and  his  1983  memorandum.  The  people 
who  create  technology  are  the  ones  best  able  to  manage  it. 

A  third  mtyor  feature  of  the  Order  relates  to  international  coop- 
eration. Our  openness  as  a  society  contributes  greatly  to  interna- 
tional scientific  progress,  but  as  the  President's  Order  clearly  re- 
flects, other  nations  have  obligations  of  their  own  and  we  have  the 
right  to  expect  them  to  live  up  to  them. 

For  this  reason,  we  are  very  pleased  that  the  President  directed 
agencies  entering  into  cooperative  agreements  with  foreign  govern- 
ments to  consider  whether  they  protect  intellectual  property  and 
?re  willing  to  include  our  citizens  and  public  agencies  in  coopera- 
tive research  and  licensing  arrangements. 

Between  the  President's  express  instruction  and  the  fact  that  we 
have  now  m  place  a  comprehensive  series  of  statutes  and  orders 
that  give  labs  strong  financial  incentives  to  control  the  technology 
they  produce,  we  are  confident  that  the  goal  of  transferring  feder- 
ally financed  technology  to  the  marketplace  where  it  can  generate 
new  businesses  and  new  jobs  will  be  achieved. 

I  want  to  assure  you  that  the  Department  of  Commerce  will  do 
all  that  it  can  to  implement  these  goals.  We  have  a  number  of  re- 
sponsibilities under  the  Technology  Transfer  Act.  These  include 
providing  technical  assistance  to  other  Federal  agencies,  helping 
them  evaluate  the  commercial  potential  of  inventions,  developing  a 
model  cooperative  agreement  on  R&D,  and  keeping  the  President 
and  the  Congress  informed  as  to  the  progress  the  government  is 
making  in  transferring  technology  to  the  private  sector. 

We  take  these  duties  very  seriously  and  we  are  moving  swiftly  to 
execute  on  them. 

.  Secretary  Baldrige  has  formally  vested  his  authority  in  the  Act 
m  our  Under  Secretary  for  Economic  Affairs,  Dr.  Robert  Ortner. 
Bob  has  already  established  an  interdepartmental  committee  to 
assist  him.  This  will  enable  him  to  take  full  advantage  of  the  De- 
partment s  scientific,  technical  and  management  experience. 

Our  Assistant  Secretary  for  Productivity,  Technology  and  Inno- 
vation will  be  represented,,  as  will  be  NBS,  NOAA,  NTIA,  as  well 
as  my  own  shop,  the  General  Counsel's  Office.  To  ensure  that  we 
get  valuable  input  from  elsewhere  in  the  government,  Secretary 
baldrige  is  establishing  an  interagency  committee.  It  will  give  us 
valuable  insight  as  to  how  we  can  best  make  our  expertise  avail- 
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able  tor  evaluating  the  commercial  potential  of  inventions  and  the 
various  commercialization  options  available  to  labs. 

As  provided  by-the  act,  our  National  Bureau  of  Standards  has 
agreed  to  house  the  new  Federal  Laboratory  Consortium  on  a  reim- 
bursable 'basis,  and  the  Secretary  has  written  to  other  agency 
heads  asking  them  for  appropriate  funding.  In  addition,  I  am 
pleased  to  note  that  last  month  OMB  approved  our  final^  rule  on 
patent  rights  to  inventions  made  by  non-profit  organizations  and 
small  business' firms.  That  final  rule  was  published  in  the  Federal 
Register  on  March  18th. 

There  are  a  number  of  other  important  features  in  the  order.  I 
will  mention  them  only  brieflv  because  it  is  too  soon  to  know  pre- 
cisely what  direction  they  will  take  and  because  there  is  another 
element  of  the  President  s  competitive  initiative  I  want  to  discuss 
which  has  a  very  direct  and  important  bearing  on  how  we  transfer 
technology  from  the  inventor  to  the  marketplace. 

These  other  features  of  the  order  include:  one,  an  instruction  to 
agencies  to  tiy  'to  develop -a  policy  for  allowing  contractors  to  retain 
ownership  of  federally  funded  technical  data  to  parallel  the  current 
policy  regarding  ownership  of  patent  rights,  and  two,  and  instruc- 
tion to  specified"  agencies  to  cooperate  in  developing  a  technology 
share  program  with  U.S.  industries  and  universities. 

The  final  point  is  a  direction  to  agency  heads  to  consider  the  po- 
tential for  establishing  basic  science  and  technology  centers  at  uni- 
versities. 

As  I  noted  a  moment  ago,  I  would  like  to  conclude  by  mentioning 
one  other  aspect  of  the  President's  proposals  that  I  believe  will 
have  great  impact  on  how  technology  gets  transferred.  The  various 
bills  f  mentioned  all  recognize  a  basic  truth:  the  inventor  is  not 
always  the  one  who  has  the  skill,  interest  or  resources  to  commer- 
cialize an  invention.  That  often  depends  on  his  or  her  ability  to 
assign  or  license  the  patent  to  those  who  can  fully  develop  its  com- 
mercial potential. 

Whether  we  are  talking  about  Federal  labs  or  private  ones,  a  fa- 
vorable climate  for  licensing  is  essential  if  inventions  are  to  be 
commercialized.  Unfortunately,  many  courts  see  patents  as  monop- 
olies that  conflict  with  the  laws  and  have  severely  limited  the  pat- 
entee's ability  to  work  out  satisfactory  licensing  arrangements. 
Many  courts  will  automatically  condemn  certain  arrangements  as 
per  se  violations  of  the  antitrust  laws  without  considering  their 
pro-competitive  potential. 

The  President  suggested  a  number  of  proposals  to  improve  the 
climate  for  patent  licensing.  The  Judiciary  Committee  on  the 
House  side  will  hold  hearings  tomorrow  on  these  issues.  I  believe 
that  this  committee,  however,  has  a  very  real  btake  in  the  outcome 
of  those  deliberations. 

In  sum,  Mr.  Chairman,  we  believe  the  President  has  devised  a 
comprehensive  and  workable  plan  for  converting  taxpayer-financed 
research  into  new  products,  new  jobs,  and  improved  living  stand- 
ards for  all  of  us.  tils  plan  is  fiscally  responsible  and  relies  in  large 
part,  and  appropriately  so,  on  the  profit  motive  and  on  letting  the 
right  people  manage  the  technology. 

Again,  Mr.  Chairman,  on  behalf  of  the  Department  of  Commerce, 
we  appreciate  the  opportunity  to  be  here,  to  respond  to  any  inquir- 
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L^f^J™  might  have,  and  if  there  are  any  inquiries  that  we  are 
futuJ?^nS1Ve  °n  t°day'  y°U  ^  reSt  *****  *at  we  will  in  the 
(The- prepared  statement  of  Douglas  Riggs  follows:] 

Statement  of  Douglas  A.  Rices,  General  Counsel  of  the  U  S  Departmfvt 

Commerce,  on  Access  to  Federally  Funded  Scien™  and ^hnolc^y  °* 
Mr.  Chairman,  on  behalf  of  Secretary  Baldrige  and  Deputy  Secretnrv  Rmnm  i 

"  A^f  Qre  P^Harly  pleased  that  you  asked  us  to  discuss  the  impact  of  thP  Pr«; 
dent  s  recent  Executive  Order,  on  access  to*  federally  funded^Sh  and  deveto£ 

f3tfSSS  tlSS  Pr^u^Cr^inl^Slo 

One,  obtain  excellence  in  education, 

Twojj generate  new  knowledge  in  advanced  technologies, 

l  nree,  expand  the  nation'a  £alent  base  in  science  and  technoloffv 

i -ate  and  those  wh„  take  risks 
Hont'o  ;nJGifet  ^  13  Particular^  relevant  this  morning.  While  the  Preai. 

ly  have  the  abnitv  Untt  w  ^enCa"  P^P'6  unmatched  arid  they  clear- 
m  thp  nnK?ii?o!ii*«'  UnfortunoteIy>  th,e  managmement  record-in  the  private  as  well 
as  the  public  sector-has  not  always  been  nc  good  as  it  could  have  been 

Am^nn  nif  elop£d-by  A"10"00"  companies.  Care  starting  to  s^E^hst 
a£^fcr?Mjre  ^'ng  Q  lot  more  ireful  about  protecting  theft  intorlsts 
IV  public  sector  u  also  starting  to  manage  what  it  product &tte?  Here  thp 

JtaM?  ^dent  elevated  his  1988  memorandum  to  agency  headsto  executive 
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tions-thus  adding  to  the  store  of  scientific  and  technical  knowledge-nnd  to  devel- 
op and  exploit  their  commercial  potential.  ^ 

Second,  the  Executive  Order  called  for  the  immediate  implementation  of  the 
Technology  Transfer  Act  of  1986  which  permitsj^vernment^wned  Governinentjop- 
erated  or  GOGO  labs  to  «***«r  into  cooperative  R&D  agreements  and  allows  the  te*- 
fral^employed  invent*:  at  these  labs  and  the  lab  itself  to  share  in  the  royalty 
stream  from  resulting  inventions.  In  fact,  the  President's  order  called  for  prompt 
imptementation  of  the  Act's  provisions  concerning  royalty  sharing. and  cash  awards. 

The  second  basic  theme  of  the  Executive  Order  is  aecentralization-that  is,  keep 
the  ownership  of  the  technology  in  the  hands  of  the  federal  contractors*  who  ere- 
ated  it,  for  they  are  the  ones  who  understand  it  the  most  and  are  best  able  to  appre- 
ciate its  commercial  potential.  Placing  control  in  the  hands  of  universities,  small 
businesses,  and  other  contractors  ensures  that  complex  decisions  ^^wn^r^ 
new  technology  should  be  published,  patented,  copyrighted,  trademarked  or  held  in 
abTyaTcfS  be  mrde  by  persons  with  the  proper  Background  to -judge  its i  value. 

The  President's  Order  extended  this  principal  to  the  governmentowned,  govern- 
ment-operated labs  as  well.  His  order  directed  agency  heads  to  delegate  to  the  lab 
directors  themselves  the  authority  to  enter  into  cooperative  R&D  agreements  as 
well  as  the  authority  to  license  resulting  inventions.  This  will  give  the  laboratory 
director  the  ability  to  give  ownership  or  control  of  inventions  to  those  in  the  private 
sector  who  are  best  able  to  commercialize  them. 

In  other  words,  the  President's  Order  reflects  the  principal  established  by  the  ear- 
lier statutes  and  his  1983  Memorandum:  the  people  who  create  technology  are  the 

°Tt^dmajo^^^  Order  relates  to  international  cooperation.  Our  open- 

ness as  a  society  contributes  greately  to  international  scientific  progress,  but,  as i  the 
President's  order  clearly  reflects,  other  nations  have  obligations  of  their  o*  <uid  we 
have  the  right  to  expect  them  to  live  up  to  them.  For  this  reason,  wr  *  very 
pleased  that  the  President  directed  agencies  entering  into  cooperative  agreements 
with  foreign  governments  to  consider  whether  they  protect  intellectual  property  end 
are  willing  to  include  our  citizens  and  public  agencies  in  cooperative  research  and 

llC^ween^he^Sent's  express  instructions  and  the  fact  that  we  now  have  in 
place  a  comprehensive  series  of  statutes  and  orders  tnat  give  labs  strong .financial 
incentives  to  control  the  technology  they  produce,  we  are  confident  that  the  goal  ot 
tranferring  federally  financed  technology  to  the  marketplace,  where  it  can  generate 
new  businesses  and  new  jobs,  will  be  achieved.  , 

I  want  to  assure  you  that  the  Department  of  Commerce  will  do  all  itcan  to  make 
it  so.  We  have  a  number  of  responsibilities  under  the  Technology  Transfer  Act. 
These  inc'u<  providing  technical  assistance  to  other  federal  agencies,  helping  them 
evaluate  the  commercial  potential  of  inventions  developing  a  model  cooperative 
agreement  on  R&D,  and  keeping  the  President  and  the  Congress  informed  as  to  the 
pr<  ,ress  the  Government  is  making  in  transferring  technology  to  the  private  sector. 
We  ta^e  these  duties  very  seriously  and  we  are  moving  swiftly  to  execute  on  them. 

Secretary  Baldrige  has  formally  vested  his  authority  under  the  Act  in  our  Under 
Secretary  for  Economic  Affairs,  Dr.  Robert  Ortner,  and  Bob  has  already  e^tabl^hed 
in  Intradepartmental  Committee  to  assist  him.  This  will  enable  him  to  take  full  ad- 
vantage of  the  Department's  scientific,  technical  and  management  experience  Our 
Assistant Secretary  for  Productivity,  Technology  and  Innovation  will  be  represented 
a*  will  NBS,  NOAA,  NTIA,  and  my  own  shop,  the  General  Counsel  s  Office. 

To  ensure  we  get  valuable  input  from  elsewhere  in  the  Government,  becretary 
Baldrige  is  establishing  an  Interagency  Committee.  It  will  give  us  valuable  insight 
as  to  how  we  can  best  make  our  expertise  available  for  evaluating  the  commercial 
potential  of  inventions  and  the  various  commercialization  options  available  to  labs 

As  provided  by  the  Act,  our  National  Bureau  of  Standards  has  agreed  to  house 
the  new  Federal  Laboratory  Consortium  on  a  reimbursable  basis  and  the  becretary 
has  written  to  other  agency  heads  asking  them  for  appropriate  ending. 

In  addition,  I  am  pleased  to  note  that  last  month  OMB  approved  our  Final  Rule 
on  Patent  Rights  to  Inventions  made  by  Non-Profit  Organizations  and  Small  Busi- 
ness Firms.  That  final  rule  was  published  in  the  Federal  Register  on  March  18 

There  are  a  number  of  other  important  features  in  the  Order.  I  will  mention 
them  only  briefly  because  i*  is  too  soon  *o  know  precisely  what  direction  they  will 
tate  and [  because  there  is  another  element  of  the  President's  Competitiveness  Imtia- 
Live  I  want  to  discuss  which  has  a  very  direct  and  important  bearing  on  how  we 
transfer  technology  from  the  inventory  to  the  marketplace. 

These  other  features  of  the  Order  include: 
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Jtank  you.  Mr.  (Stoum.  1  «  to  ptea8ed  to  „„cr  ^  ^  ^ 

Mr.  Waloken  Thank  you  very  much,  Mr.  Rises,  for  that  state- 
dS&.S.w"'1*  "^'^  the  AdrSSation  in  tfe 

TrS?  i?re  c™"^     *e  President's  Executive  Order 
»  25.   f  °?  that  strikes  me.  though,  is  that  I  wonder  whv 

SrSri10  g%?™  of  ««•  Police  translated™* acSS 
ffi^S^Ct-°le  lf  1 3,1  J"*01*  but  here  ™  now  have  OMB,  as 
1  understand  it,  issuing  regulations  covering  patent  rights  to  invert 

"re™™*™*  and  smalllES  Kf. 
ttafot&li flSns?06^       that  ^"'^  °f  P»*«"  reten- 
Mr.  Riggs.  1980  and  1984. 

an^t'Z^r1"'  mdnu  7e  fi^st  d?  sma11  business  in  earlier  years 
Su 5 US  2K  SickfanJpic?  UP  the  lar^er  organizations  in 

mv  Srfi^f  thTem  j  standing  to  retain  patent  rights? 
hJS ri£?t±d  hZi*?V  Mr- Chairman,  ^statutes  that 
n^nSS.P?Mh:-  f  i6ai?  ess1?t-1^11y  ^  small  businesses  and 
S355?h  «5  ?W  »S with  what  I  will  call  large 
SX  aSSJ  of  ha£  ^  ?n^sue  of  substantial  discussion 
within  the  Administration  as  to  whether  there  is  statutory  author- 
ity for  large  businesses  to  retain  the  rights  to  the !  technology  that 
h^  been  developed  by  them  under  contract.  0gy  that 

GieS^™WfrUn^be  hea?nS  from  Mike  FarreU,  the 
Oeneral  Counsel  of  the  Department  of  Energy,  and  I  assume  that 

^vTff  offth^UeS  that  he  will  address  btSe  obW- 

hZ L2lDepartTntAf  ElV3rgy  has  relationships  with  very  large 

fcon?ronte.CO  ^  to  W^  W*  might  caU  sSia11  ^-bS  5 

auSSew^^i^0Ufhrthere^my  ?ot  be  exPlicit  statutory 
authority,  we  nonetheless  believe  that  there  is  authority  that 
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would  allow  this  transfer  to  occur  to  the  larger  entities,  and  I  be- 
lieve that  this  matter  is  one  that  internally,at  least,  within  the  ad- 
ministration is  being  worked  out,  satisfactorily  worked  out. 

I  might  just  gratuitously  make  the  observation  that  it  may  very 
well  be  an  issue  that  the  Congress  may  want  to  take  a  look  at  be- 
cause it  is  always  better  to  have  something  made  explicit  rather 
than  implicit. 

Mr.  Walgren.  There  are  so  many  circles  in  our  system,  and  it 
may  be  that  something  that  becomes  very  non-controversial  in  one 
circle  is  not  really  .completely  accepted  by  another,  and  therefore 
the  deed  is  not  done.  But  in  many  groups  now  that  I  have  had  con- 
tact with  in  the  Congress,  that  has  been  sort  of  a  given  for  a 
number  of  years,  and  it  is  disappointing  to  see  it  not  having  bee 
confirmed  before.*  . 

You  indicate  that  it  is  important  how  these  departments  imple- 
ment these  regulations  that  apparently  now  have  been  issued  by 
OMB;  is  that  right?  Particularly  the  Department  of  Energy.  I  know 
that  we  would  like  to  specifically  address  attention  to  how  they  are 
going  to  move  on  that  and  whether  there  are  any  limitations  in  the 
completeness  with  which  they  will  go  forward  in  allowing  those 
patents  to  be  appreciated. 

Mr.  Riggs.  Obviously  for  the  regulations  to  have  been  promulgat- 
ed in  final  form  in  March,  there  was  agreement  reached  within  the 
administration  and  that  agreement  obviously  included  all  the  rele- 
vant agencies,  including  DOE.  I  might  point  out— again  this  is  a 
gratuitous  observation— that  my  colleague,  Mike  Farrell,  as  Gener- 
al Counsel  of  the  Department  of  Energy,  has  taken  a  very  positive 
role  in  acting  as  a  broker  between  his  agency  and  our  agency  m 
working  out  some  of  these  disagreements. 

I  know  that  he  and  Assistant  Secretary  Merrifield  have  met  on  a 
number  of  occasions,  and  I  am  pleased  that,  t»  the  extent  there 
were  any  disagreements,  they  appear  to  have  been  worked  out. 
Clearly  the  fact  that  the  regulations  have  been  promulgated  and 
are  now  in  force  and  effect  reflect  the  fact  that  there  has  been 
agreement  reached. 

The  other  comment  that  I  would  make  within  this  context  is  that 
in  the  last  2  or  3  days,  in  preparation  for  this  hearing  I  have  had 
an  opportunity  to  spend  a  great  deal  of  time  with  our  people  at  the 
Department  of  Commerce,  and  it  goes  without  saying  that  people 
in  the  Department  of  Commerce  are  very  committed  to  the  concept 
of  technology  transfer. 

Bruce  Merrifield,  has  criss-crossed  this  country.  I  think  he  has 
been  through  this  toarn  as  thoroughly  as  anyone  can  go  through 
this  town  in  puttm  forth  the  concept  that  it  is  very  important  to 
get  this  information,  this  technology  that  is  being  developed  in  the 
Federal  labs,  out  into  the  stream  of  commerce.  Our  people  have 
taken  a  very  aggressive  approach  in  seen.  J  that  that  policy  goal  is 
achieved,  and  I  am  impressed  by  the  number  of  actions  that  Con- 
gress has  taken,  particularly  since  the  early  1980s. 

Then  you  couple  that  with  the  President  s  memorandum  of  1983 
and  now  this  Executive  order,  and  you  get  something  which  is  very 
broad  .and  very  straightforward.  It  is  very  compelling  m  directing 
the  Federal  apparatub  as  to  what  it  should  be  doing. 
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Mr.  Walgren.  You  know,  in  this  whole  area  one  of  the  frustra- 
tions is  that  we  can  agree  on  what  ought  to  be  done,  but  unless  we 

£eX?Jn  ST6  Tul  quite  8P«#i<5ally  *e  progress  or  the  change 
or  whatever  it  is  that  we  are  talking  about,  oftentimes  in  Govern- 

S  C-?me  awa?  mth  JU^ the  words  not  any  real  change. 
«c5  me.m  a  couple  of  ways.  For  example,  Dr.  Merri- 

wi  w?wm  *W  to  encourage  the  joint  research  consortiums. 
We  have  been  really  highlighting  the  potential  of  that  kind  of  ar- 
rangement for  a  number  of  years  now,  at  least  five  years,  and  the 
question  is  what  is  the  pickup  out  there?  Is  this  something  that  is 
really  going  to  change  people's  lives,  or  is  this  just  a  theory  that  a 
professor,  might,  talk  about? 

I  would  like  to  ask  if  you  wouldn't  try  to  in  a  later  submission 
measure  a  couple  of  things  for  me,  particularly  if  you  can  measure 
toe  specific  aenons  taken  m  response  to  ne  theory  that  Mr.  Merri- 
neia  has  been  promoting. 

[Question  and  answer  follows:] 
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Question 

{Are  Dr.  Merrifield' s  efforts  to  encourage  joint  research 
consortiums  really  going  to  change  people's  lives,  or  is  this 
just  a  theory  that  a  professor  might  talk  about? 

I  would  like  to  ask  if  you  wouldn't  try  to  in  a  later  submission 
measure  a   ropule  of  things  for  me,  particularly  if  you  can 
measure  the  specific  actions  taken  in  response  to  the  theory  that 
Mr.  Merrifield  has  been  promoting) 

Answer » 

Assistant  Secretary  Merrifield  has  for  the  last  several  years 
encouraged  the  formation  of  two  types  of  research  consortiums. 
The  first  is  joint  research  and  development  ventures  within  the 
meaning  of  the  National  Cooperative  Research  Act  of  1984,  and  the 
second  is  Research  and  Development  Limited  Partnerships  (RDLP's). 
Bach  of  these  mechanisms  has  enjoyed  considerable  success  in  the 
last  several  years. 

1.    Research  and  Development  Joint  Ventures 

The  National  Cooperative  Research  Act  of  1984,  P.L.  98-462,  seeks 
to  encourage  the  formation  of  joint  research  and  development 
ventures  in  several  ways.    The  usual  penalty  of  treble  damages 
for  parties  found  to  have .violated  the  antitrust  laws  is  reduced 
by  the  Act  to  actual  damages  for  those  qualifying  R&D  joint 
ventures  which  notify  the  Department  of  Justice       the  formation 
of  the  venture.    In  addition,  t  .e  rule  of  reason  is  established 
as  the  standa  -d  by  which  R&D  joint  ventures  will  be  judged  under 
the  antitrust  laws.    Finally,  the  Act  permits  recovery  of 
attorneys1  fees  by  successful  defendants  if  the  litigation  was 
"frivolous,  unreasonable,  without  foundation,  or  in  bad  faith". 

Since  enactment  of  the  National  Cooperative  Research  Act  in  October 
of  1984,  sixty-one  cooperative  research  ventures  have  been  registered 
with  the  Department  of  Justice.    New  ventures  have  been  forming  at 
a  steady  rate  of  roughly  two  per  month.    The  technological  areas 
where  new  ventures  have  formed  in  the  last  three  years  span  all 
sectors  of  the  national  economy,  and  have  included  groups  of  large 
and  small  firms.    Representative  technological  areas  include 
computer  aided  manufacturing,  software  development,  continuous 
casting  of  steel  thin  sections,  plant  biotechnology,  cancer  drugs, 
pesticide  research,  centrifugal  pumps  and  others.    Thus,  the  Act 
has  been  an  unqualifield  success  in  fostering  the  establishmert  of 
R&D  joint  ventures. 
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The  results  now  emerging  from  the  Microelectronics  ana  Computer 

^fco°^0?y*.C0rp..(MCC)  give  an  earl*  indication  of  just  how  valuable 
these  joint  ventures  may  be  in  improving  the  competitiveness  of 
U.S.* firms  in  world  markets..    MCC,  which  was  one  of  the  first  R&D 
Doint  ventures  to  register  under  the  1984  Act,  includes  21 
companies,  and  has  an  annual  budget  approaching  $75  million.  In 
22  ia!L^WO  *ears'  KCC  has  spun-eff  two  businesses,  applied  for 
about  fifty  patents,  produced  over  700  technical  papers.    As  more 
£  f t  5™  "suits  begin  to  emerge  over  the  next  several  years  frai 
both  MCC  and  other  R&D  3oint  ventures,  a  large  infusion  of 
technology  should  contribute  substantially  to  the  competitiveness 
of  the  firt:s  involved,  and  to  the  entire  economy. 

2.    Research  and  Development  Limited  Partnerships  (RDLPs) 

2^r?n5aVe  al8°  P?oliferate<i  over  the  last  several  years,  with 
over  200  partnerships  fundinc  well  over  $3  billion  in  research  in 
the  five  years  that  Assistant  Secretary  Merrifield  has  worked  to 
encourage  their  formation.    As  the  only  formal  source  of  R&D 
funding  that  is  independent  of  government  or  existing  corporate 
R&D  budgets,  RDLP's  fill  a  major  gap  in  the  innovation  process  in 
this  country  by  providing  funding  for  start-up  activities. 
Indeed,  a  study  by  New  York  University  concludes  that  RDLP's  may 

roughly  double  the  funds  available  t<~  new  technology-based 
firms.      {see  Peters  and  Fusfeld,  "research  and  Development 
Limited  Partnerships  and  Their  Significance  for  Innovation", 
Center  for  Science  and  Technology  Policy,  NYU,  April  1986.) 

Representative  technologies  which  have  been  funded  by  RDLP's 
include  financing  clinical  trials  for  biotechnology  products  that 
might  otherwise  have  been  licensed  for  manufacture  abroad, 
so-called  "smart  house*  technologies,  diagnostic  laboratory 
equipment,  and  many  others.    As  with  R&D  joint  ventures,  the 
research  funded  by  RDLP's  is  only  beginning  to  enter  the 
marketplace  in  this  country.    The  existence  of  such  new 

™?2?0l0?y'  much  of  which  would  never  have  been  funded  wichout 

s,  is  a  strong  engine  for  future  economic  growth  in  this 
country. 
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Mr.  Walgren.  You  also  indicate  in  your  statement  that  it  is 
clear  that  the  effort  to  do  business  on  an  international  basis  has 
been  undercut  by  the  failure  of  our  managers  to  be  as  careful  as 
they  could  have  been  in  structuring  international  joint  ventures.  Is 
there  some  measurement  of  the  size  of  that  failure  that  you  can 
give  us?  There  are  lots  of  problems  internationally,  and  clearly  re- 
spect of  licensing  arrangements  is  one  of  them,  but  I  would  like  to 
see  if  we  couldn't  put  a  measure  on  it  so  that  we  know  that  by 
spending  time  on  that,  we  are  going  to  catch  the  right  problem. 

[Question  and  answer  follows:] 
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Question 

fou,ln2lc,Me  in  y°*ur  statement  'that  it  is  clear  that  the  effort 
to  do  business  on  an  international  basis  has  been  undercut .but 
the  failure  of  our  manager     .o  be  as  careful  as  they  could  have 
been  in  structuring  international  joint*  ventures,    is  there  some 
measurement  of  the  size  of  that  failure  that  you  can  give  us? 
There  are  lots  of  problems  internationally,  and  clearly  respect 
of  licensing  arrangements  is  one  of  them,  but  I  would  like  to  see 
it  we  couldn't  put  a  measure  on  it  so  that  we  know  that  by 
spending  time  on  that,  we  are  going  to  catch  the  right  problem. 

Answer 

There  is  no  in  depth  data  available  on  international  ioint 
ventures  which  have  been  detrimental  to  U.S.  business.    I  am 
attaching,  however,  four  articles  which  in  anecdotal  form 
emphasize  our  deficiency  in  this  area.    These. articles  are: 

1.  Reich  and  Mankin,  "Joint  ventures  with  Japan  Give  Away 
Our  Future",  Harvard  Business  Review.  March/April  1986; 

2.  Prokesch,  "Stopping  the  High-Tech  Giveaway",  New  York  Times. 
March  22,  1987;    ' 

3.  "High  Technology",  The  Economist,  August  23,  1986;  and 

4.  Gall,    Does  Anyone  Reaiiy  Believe  in  Free  Trade?".  Forbes. 
December  15,  1986.  ' 
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Robert  B.Reich  and 
EricD.Mankin 


Joint  ventures 
with  Japan  ] 
give  away  our 
future  . 


Lhtcn  to  whit  these  four  businessmen 
hive  to  siy  ibout  US.'Japanesc  joint  venture*: 

"They  buy  energy-intensive  components 
here,  like  glass,  tires,  and  steel.  But  when  it  comes  to 
things  that  arc  labor-intensive,  that  stays  in  Japan." - 
Terrence  J.  Miller,  official.  Automotive  farts  and  Ac- 
cessories Association. 

"People  used  to  do  business  with, 
we  can't  inymorc  [because  they  aren't  competitive). 
Instead  of  buyinj  s  given  part  from  a  supplier  down 
the  street  in  Chicago,  I  buy  it  from  a  supplier  down 
the  street  in  OsJci."- Robert  W.  CaU .  n,  chairman. 
Motorola. 

"Cross  fivlrecker  is  committed  to  the- 
business  of  machine  tools, but  it  is  not  committed  to  ' 
build  in  the  United  States  all  or  any  portion  of  the  ma- 
chine tools  that  it  sells  here."- Richard  T.  Lindgren. 
president.  Cross  fiiTrecker. 

"First  you  move  the  industnal  part  to  the 
Far  East.Then  the  development  of  the  product  goes 
there  because  each  dollar  you  pay  to  the  overseas  sup* 
plier  is  ten  cents  you're  giving  them  to  develop  new  de- 
vices and  new  concepts  to  compete  against  you."-C.I. 
Van der  Klugt.  vice  chairman.  Philips  N.V. 

Each  of  these  businessmen  is  comment- 
ing on  aspects  of  a  trend  that  is  reshaping  Amenca's 
trade  relations  with  fapan  and  creating  a  new  context 

Mi.  Heich.^ho  teaches  pohttcal  economy  , 
and  management  at  Harvard  s  lohn  F  Kennedy  School  of 
Government,  was  director  01  policy  planning  at  the  Federal 
Lode  Commission  during  the  Carter  administration  His 
mcstttcent  book  is  New  DmIs,  The  Chrysler  Revival  and 
ihe  American  System  (Times  Books.  198SI 

Mr.  Mankin  is  a  doctoral  candidate  m  ceo* 
nomics  and  business  at  Harvard  University  His  research 
recuses  on  production  management  and  industnal  organs 
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fox  international  competition.  Yfly<imn1*thhi<thg 
situation:  to  avert  risini  US.  protection* *t  vntlmmL 
Japanese  companies  are        y«  nijT"* <f»     T  ^f<** 
States,either  as  icont  ventures  or  on  their  ownj  to  obtain 
high-quality  iow-cost  products  and  components.  U.S. 
'companies  arc  maiang  mint  Venture  3!ffccTp,cn.tt  W tth 
UPancsc  companies.  At  the  same  time-  U.S.  companies. 
arc  licensure  thetr  new  inventions  to  the  Tapancse. 
iThe  Exhibit  lists  recent  U.S.«|tpanese  coaiitions  in 
high-technology  industries.) 


"The  big  competitive  gains 
come  from  learning 

about  m  an  ufa  awing  processes -and 
the  result  of  the  new 

multinational  joint  ventures  is  the 

transfer  of  that  learning  from 
the  United  States  to  Japan'* 


On  r he  surface,  the  arrangements  seem 
fair  and  well  balanced  indicative  of  an  evolving  inter- . 
national  economic  cquilibnum.  A  closer  examination, 
howe\er.  shows  these  deals  for  what  they  really  are- 
part  of  a  continuing,  implicit  Tananese  stratetv  to  keep 
ihe  higher  oa^nr  hlrf"  v*li"--aHHt»d  iflM  ,n  Japan  and 
to  gain  the  prniect  engine?  nwf anH  rr™*ltp"nn  n«y«« 
skills  that  underlie  competitive  success. 
1  jn  contrast,  the  U.S.  strategy  appears 

dangerously  shortsighted.  In  exchange  for  a  few  lower 
skilled,  tower  paying  lobs  and  easy  access  to  our  com* 
pernors'  high-quality,  low-cost  products,  we  are  appar- 
ently prepared  to  sacnfice  ou: competitiveness  in  a 
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host  of  industries -autos,  machine  tools,  consumer 
electronics,  and  semiconductors  today,  and  others  in 
the  future. 

Before  this  trend  becomes  an  irrevoca- 
ble destmn  U^.  business  and  government  leaders  need 
to ^review  the  facts  carefully  and  decide  if  they  should 
follow  a  deferent  course. Two  questions,  In particular.  • 
frame  the  issue;  What  skilU and  abUities  should  be  the 
basis  for  America*  future  compctid  ve  performance? 
And  how  does  the  current  strategy  of  Japanese  bv  " 
res tmentt  and  Joint  venture*  affect  those  skills  aftd 
abilities? 

,     r#,  .J^        cited  earUer  and  an  eximi. 
nation  of  US..  Japanese  coalitions  across  c  range  of  in- 
dusmcs  surest  cstturbing  answers  to  these  questions. 
Tlwjugn  these  coalitions,  Japanese  workers  often  pin 
valuable  experience  in  applications  engineering,  fabri- 
cation,  and  complex  manufacturing- which  together 
form  the  critical  stage  between  bt,«ic  research  and  final 
assembly  and  marketing.  U.S.  workers,  in  coatran  00  - 
cupy  the  two  perimeters  of  production:  a  few  get  expe- 
nence  in  basic  research,  and  many  get  experience  in  as- 
sembly  and  marketing. 

,     ,     ,    Buxthe  big  com petitivc gains  enmP 
from  learn^apoutirunuiactunngpr^^^Jnrf  ,h+ 


resmt  or  Mcnew  multinational  tomt  ventures  is  th 


-         I  — I — I    — wmuiQ  l>  Li 

ffansferoTthat  ie*mons  from  the  United  States  to 


lapin.1 
the  Am: 


Japanese  investment  in  UJJ.  lactones  gives 

 linearis  experience  in  component  assembly 

out  not  component  design  and  production. Time  after 
ome,  the  Japanese  reserve  for  themsc!  ves  the  pan  of 
•  the  value-added  chain  that  pays  the  highest  wages  and 
offers  the  greatest  opportunity  for  controlling  the  next 
generation  of  production and  product  technology. 

in  the  auto industry,  for  example,  Ge:.- 
eral  Motors  has  formed  a  ioint  venture  with  Toyota, 
while  Chrysler  has  teamed  up  with  Mitsubishi,  and 
rV>rd  with  Mazda.  All  three  deals  mean  that  auto  as- 
smibly  takes  placem  the  United  States.  Bur  in  each 
case,  the  OS.  antomA^  ft]mjd  ill  ni^73^7 


arid  product  enrineenng  responsibtHti*»<  tn  th*i,  i. 


n?W P^fing"-  The  only  aspect  or  production  shared 
equally  is  styling.  Under  the  Chrysler-Mitsubisht 
agreement,  theioint  venture  will  import  the  engine, 
transmission,  and  accelerator  from  Japan. 

«  Or  take  the  example  of  the  IBM  PC. 
which lis  assembled  in  the  United  States.  The  total 
manufacturing  cost  of  the  computer  is  about  $860  of 
which  roug*.  /$625  worth.or  73%.  0f  the  components 
are  made  overseas.  Japanese  suppliers  makethe  graph- 
ics  pnnter.  keyboard,  power  supply,  and  half  the  semi- 
conductors.America1ilargesuontnbutionisin  manu- 
facturc  of  the  case  and  uzem bly  or  the  disk  dn  ves  and 
the  computer. 

Thi#;»«nd  spells  trouble  If  a  Japanese 
company  handles  a  certain  complex  production  pa 
cess,  us  U,S,  partner  has  little  incentive  to  give  its 


Joint  ventures 


y»«  tS53SSRE*m5S*n  ****** 


**Uf»/os5T  "~ 

0«fWf«lClMnc4teMMw  " 
KoS*.C*nort 


Roeon  and  amti  moto* 


One  p**rWi  Inlicottoiv+tt 


Co*<a<lfS 
Compg(«rt 

CorrpuiJa 


skilled  workers  the  time  and  resources  required  tode- 
sign  and  debug  new  products  and  processes.  Thus  as 
their  em^oyers  cum  to  Japanese  pinners  for  high 
value-added  products  or  component  America*  engi- 
neers  nsk  losing  the  opportunity  to  innovate  and 
thereby  learn  how  to  improve  existing  product  designs 
or  production  processes. 

Unless  U  S,  workers  {on«tantl  v  gain  ex. 
penence  in  improving  a  plant's  cmcicncy  or  designing 
j  new  product,  they  ,nex  itablv  rail  K,htnd  A, ff  r  rf  H- 
t ion,  1  nis  is  especially  true  in  high -technology  sectors 
where  new  and  more  efficient  products,  processes,  and 
tecnnologies.iuickly  render  even  state-of-the-art  prod- 
ucts  obsolete  For  example,  as  the  Japanese  moved  from 
supplying  cheap  pans  to  selling  finished  products  in  the 
consumer  electronics  industry,  vital  U.S.  engineenng 
andproduction  skills  dried  up  through  disuse.  The  US 
workforce  lost  its  ability  to  manufacture  competitive ' 
consumer  electronics  pnKlucts. 

The  prohlem  snowballs.  Once  a  compa- 
nyls  workers  (3)\  behimf  fn  the  Jevelopment  or  a  rap- 
idly  changing  technology:  ,he  company  finds  it  harder 
and  harder  to  regain  competitiveness  without  turning 
to  a  more  expenenced  partner  for  technology  jnd  pro- 
duction  know-how.  Wotmchousc.  for  example,  closed 
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its  color  television  tube  factory  in  upstate  New  York 
ten  years  ago  because  it  could  not  compete  with  Japa- 
nese imports.That  same  plant  will  soon  reoj*r  ssa 
joint  venture  with  Toshiba-but  only  because  ibshtba 
is  s upplytn*  the  technology.  Westinghouscengineen, 
who  had  not  worked  on  color  television  tubes  for  at 
least  a  decade,  could  not  develop  the  technology  alone. 

On  the  other       continual  emphasis 
on  tnd  investnrnr  i" nfnH"rrtftn  nirt  Q""e  Yl!uc* 
a'do'ed  cluiny»  result  in  lmr  riTIT  hiftlfTIHItTr"^' 
'ucts  and  a  steady  stream  of  innovations  jn  BffldlttO 
an3  processes,  U  current  trends  persist,  Japanese  corn*  / 
panics  will  keep  gaining  experience  and  skill  in  max* 
Ing  products. They  will  continue  to  develop  the  capac- 
ity to  trarisrorra  raw'  idea*  into  world-class  goods,  both 
efficiently  and  effectively. 

T  The  implications  of  this  trend  for  U.S. 
companies,  workers,  and  the  national  economy  are  uni- 
formly bad.  The  Japanese  are  gradually  taking  charge 
of  complex  production -the  pan  of  the  value-added 
chain  that  will  continue  to  general  tradable  goods  in 
the  future  and  simultaneously  raise  the  overall  skill 
level  of  the  population. The  entire  r  uion  benefits  from 
a  large  pool  of  workersand  engineers  with  skills  and 
experience  in  complex  production. 

TU  United  States,  however,  wilt  own 
only  the  two  ends  of  the  value-added  chain-the  front 
end,  where  basic  research  and  invention  take  place,  and* 
the  back  end,  where  routine  assembly,  marketing,  and 
sales  go  on.  But  neither  end  will  raise  our  overall  skill 
level  or  generate  a  broad  base  of  expenence  that  can  be 
applied  across  all  kinds  of  goods. 

As  more  and  more  production  moves 
to  Japan,  our  vork  force  will  lose  the  capacity  tp  make 
valuable  comricution*  to  production  processes.  An  - 
ijconomy  that  adtls  little  value  to  the  production  pro- 
cess can  hardly  expect  to  generate  high  compensation 
for  less  valuable  functions.  If  the  current  trend  contin- 
ues, our  national  income  and  standard  of  living  may  be 
jeopardized. 


Japan's  investment 
in  .America 

Japanese  investment  in  the  United 
States  has  given  nse  to  automobile  plants  producing 
Nissans,  Hondas,  Toyotas  and,  In  the  near  future, 
Mazdas  and  Mitsubishis.  Japanese  semiconductor  and 
computer  manufacturers  have  helped  create  a  "silicon 
forest"  in  Oregon,  in  the  last  four  months  of  1984. 
Japanese  electronics  companies  established  40  new 
plants  m  the  United  States  that  produce  everything 
irom  personal  computers  to  cellular  mobile  tele- 
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phones.  According  to  the  Japan  Economics  Institute, 
there  are  now  522  factones  in  the  United  States 
in  which  Japanese  Investors  own  a  majority  stake. 

Japanese  companies  are  also  building 
laboratories  here.  Nlppondenso's  research  centertn 
Detroit  will  focus  on  automobile  electronics  and 
ceramics,  and  Nakamichi's  In  California  will  develop 
innovations  In  computer  peripherals.  Furthermore, 
nearly  every  majoc  Japanese  company  now  fcnds  re- 
search at  American  universities  In  return  for  the  right 
"of  tint  refusal  in  licensing  any  products  or  technolo- 
gies that  are  developed.  - 

Although  Japanese  companies  fund 
basic  research  at  American  universities,  the  results  of 
that  research  go  back  to  Japan  for  commercialization. 
At  the  other  end  of  the  manufacturing  process,  Japa- 
nese plants  in  u*i  United  States  take  the  results  of 
complicated  production  done  in  Japan  and  assemble 
the  final  product*.  NEC*  new  computer  facility  in 
Massachusetts  assembles  computers  from  Japanese 
central  processing  units  and  memory  chips.  The  most 
sophisticated  components  and  systems  of  automobiles 
are  apt  to  be  productd  In  Japan,  even  if  the  car  is  assem- 
bled in  Michigan,  California,^  Tennessee. 


Heart  of  the  matter 

At  the  heart  of  a  growing  number  of 
US.-Japanese  joint  ventures  Is  the  agreement  that  the 
Japanese  will  undertake  the  complex  production  pro- 
cesses. These  agreements  need  not  automatically  ram 
out  this  way.  In  fact,  there  a**e  many  different  types  of 
international  joint  venture,  and  each  type  has  different 
implications  for  production.  His tnbuti on,  and  division 
of  profit  between  the  partners. 

Consider  the  recent  agreement  betwetn 
AT&T  and  Philips  N.V,  under  which  Philips  will  dis- 
tribute ATeVTp-rfucts  in  Europe.  The  two  companies 
eich  contributed  resources  to  the  formation  of  a  new 
jointly  owned  entity.  AT&T*  stated  goal  was  to  enter 
the  Ho  t  opean  market  j  Philips  presumably  wanted  ac« 
cess  to  ATeVTs  products.  ATeVTcovld  have  sold  Phil* 
ips  an  exclusive  European  license  to  manufacture  and 
distntv.i  Its  products}  It  could  have  leased  Philips* 
factones  or  built  Its  own  In  Europe  and  used  Philips  as 
a  distnbutori  or  it  could  have  bought  Philips,  a  move 
that  would  have  given  it  the  Dutch  company*  facto- 
nes and  distribution  network,  as  well  as  all  of  its  pro- 
prietary products., 

LI  S  companies plannjpfjftHf  ventures 
with  lagan  usually  find  that  at  If  Mt  one  of  these  op- 
tions ^unavailable:  they  cannot  b»y  t  TlPrTlCM  Pnm* 
piny,  Still,  U.S.  companies  can  enter  a  wide  range  of 
potential  ioint  venture  agreements.  Most  of  the  high* 
technology  joint  ventures  that  we  examined,  however, 


185 


wen?  aprementt  in  *hich  the  VJS  partner  would  sell 
4nd distribute  the  Japanese  product}  our  study  ofJ3 
ioint  venture*  between  U.S.and  fa pancse  cow panics  t 
in  consumer  electronics  Industrie*  showed  that  roi^h- ' 
ly  70%  took  this  form.  V  . 

UMer  the  typical  agreement,  the  U.S. 
company  buys  products  from  its  Japanese  partner  and 
sells  them  in  the  United  States  under  its  own  brand 
name,  using  it*  own  distribution  channel*.  The  IBM 
graphics  printer  is  made  by  Epson  in  Japan.  The  Canon 
LBP-CX  User  printer  It  manufactured  in  Japan  and  sold 
in  the  United  State*  by  Hewlett-Packard  and  Corona 
Data  Systems.  Even  Eastman  Kodalcis  Joininx  the  band, 
wagon:  Canon  of  [span  will  make  a  line  of  medium-* 
tolume  copiers  for  sale  under  Kodak*  rumei  Matsushi- 
ta will  manufacture  Kodak*  new  video  camera  and 
recorder  system,  called  Kodavision. 

This  type  of  arrangement  is  not  unique 
ro  U.S.-fapanese  Joint  venturesj  European  high-tech- 
no!  ogy  computer,  semiconductor;  and  telecommunica- 
tions companies  are  also  enterini  into  a  disproportion- 
ately large  number  of  sales  and  distribution  agreements 
with  the  Japanese. 

For  many  U.S.  managers,  these  joint 
venmre  mike  fry*!  Guineas  sense,  faced  w»h  seem- 
ingly unbeatable  foreign  competition,  many  U.S,  com- 

!!f-^acc>Qcq  "ut  li  11  morc  pronublc  to  Jele- 
tiK  complex  frunuuaunnjt  to  their  Japanese  partners. 
Consider  HoudaiUe  irutustnea,a  f  Jorida-based'  manu^" 
facturer  of  computer-controlled  machine  tools.  Begin- 
ning In  1982,  the  company  $«  out  to  block  imports  of 
competing  Japanese  machine  tools.  It  petitioned  Wash* 
ington  ior  protection,  accusing  the  Japanese  of  dumping 
and  receiving  subsidies  from  the  Japanese  government. 
When  that  strategy  failed,  HoudaiUe  tried  to  persuade 
the  Reagan  administrarion  to  deny  the  10%  federal 
invesrment  tax  credit  on  equipment  ro  U.S.  buyers  of 
Japanese  machine  tools.  The  administration  reiected 
this  proposal  as  well.  Finally.  HoudaiUe  announced 
that  it  would  seek  a  lomt  Venture  with  Japan*  Okuma 
Machinery  Wo*ks. 


The  machine  tool  story 

HoudaiUe  is  not  the  only  machine  tool 
manufacturer  to  look  for  Japanese  partners.  Jarres  A.D 
Geier.  chairman  of  Cincinnati  Milacron,  the  nation* 
m4chinc  1001  mawufacturec  noted  in  1984  that 
•  of  the  products  we  sold  ust  year  did  not  even 
exist  five  vearsago.  WeVf  one  from  being  an  mdus- 
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try  uith  very  little  change  in  pnniucts  to  one  w,fh  a  rev- 
olutionary change  in  products."  Many  U.S.  companies 
*Yere  unprepared  for  sucha  transition  and  asa  result, 
can  make  money  only  by  selling  advanced  products 
manufacturedin  Japaaln  1983,  moVe  than  75%  of  all  ' 
machininj  centers  sold  in  the  United  States  were  made 
injapanjeventhoughmanyendedupwith American  * 
nameplatesj,  and  domestic  production  has  declined 
dramatically  v 

As  Imports  have  increase*  interna* 
tional  joint  venrure  activity  in  the  'jucfaine  i^.  indus- 
try has  accelerated.  A  recent  National  Research  Coun- 
cil report  on  machine  tools  noted  that  "most  of  these 
Writ  ventures  have  offered  the  potential  for  low-cost, 
reliable  overseas  manufacturing ;  for  the  U.S.  partner, 
and  an  enhanced  marketing  network  in  this  country 
for  the  foreign  one."1  For  example,  Bendix  sells  a  small 
tu  ming  machine  to  the  United  Statea  for  $ 105  000.  It 
can  produce  the  device  in  Cleveland  for  S  8S.000.The 
same  machine,  produced  in  Japan  by  Bendix*  new  part- 
ner, Murata  Manufacturing,  and  then  shipped  to  Cleve- 
land, costs  the  company  only  565.000.Such  compelling 
economics  under!*  Bendix*  decision  to  transfer  near- 
ly  all  its  machine  tool  production  to  Japan. 

Or  consider  the  case  of  Pratt  &  Whitney, 
which  earns  profits  by  distributing  foreign-made  ma* 
chine  tools.  In  July  1984.  its  president,  Winthrop  B. 
Cody,  told  the  New  Vbrk  7Ymu:  "I  wuh  we  could  make 
some  of  these  machine  tools  here,  but  from  a  business 
point  of  view  |(*  (ust  not  possible.0  Even  U.S.  compa- 
nies that  dc\elop  new  products  look  to  Japan  for  manu- 
factunn*.  Acme-Cleveland*  state-oft  he-art  numcri* 
«">  cttufoued  chucker.  Jointly  developed  w«h  Mitsu- 
bishi Heavy  !ndustnes.w,H  be  produced  in  Japan. 
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The  semiconductor  story 

While  not  in  quite  the  same  straits  as 
machine  tool  producers,  U.S.  semiconductor  manu/ac- 
turers  also  face  increasing  competition  from  Japan  and 
thus  increasing  pressure  to  enter  int»i  coalitions  *  ith 
Japanese  companies.  Traditional!);  tne  Japanese  have 
entered  semiconductor  markets  as  followers,  thereby 
enabling  U  c  companies  ro  rup  high  profits  before  the 
product  *  price  drops,  Once  the  Japanese  enter,  they 
rapidly  gain  market  share  by  competingon  the  basis  of 
alowerpnee. 

Some  of  the  most  famous  examples  of 
the  "Japanese  invasion"  come  from  the  memory  chip 
^arsofl9r3.l975andl?8M983,uhenU.S.chipmak. 
ers  ceded  a  large  part  of  the  I6k  jj<d  then  the  64k  dy. 
namic  memory  market  to  Japanese  manufacturers  pro* 
cing  at  lower  cost.  In  the  spnngof  1984,  Japanese 
inufacturers  controlled  about  53%  of  the  U.S.  mar- 
ket for  64k  RAM  chips. Taking  a  lesson  from  these  bat- 
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ties,  some  U.S.  companies  decided  to  dclepte  produc- 
tion to  the  Japanese  tt  the  start  of  a  ne*  rmiect.  m 
1982*  UnsemuruvBass  made  an  agreement  with  Japa- 
nese chip  maker  Fujitsu  by  which  Ungermann-B.*ss  «ie* 
stgns  very  large  scale  integrated  circuits  for  local  area 
ne  tworkt.  The  company  then  sends  th  e  designs  to  Fu  • 
litsu  In  Japan  for  manufacturing 

Innovations  and  new  products  in  the 
semiconductor  industry  are  a  predictable  function  ol 
experience  and  engineering  know-how;  16k  RAM 
chips  precede  64k  RAMsj  the  development  of  the  16* 
bit  microprocessor  follows  logically  from  the  existence 
of  lu8*bit  forebear. Since  technological  leadership  is 
linked  so  closely  to  production  experience,  the  emer 
gence  of  pioneering  Japanese  products  *  ill  only  be  a 
matter  ol  time.  In  December  1984,  for  example,  Hitachi 
introduced  a  3 2>blt  microprocessor,  thus  signaling  ita 
intention  to  compete  aggressively  against  U.S.  compa- 
nies in  leading-edge  semiconductor  technologies. 
While  both  Motorola  and  National  Semiconductor  are 
producing  a  32*bit  chip.  Hitachi*  entry  predates  Intel* 
new  product  announcement.  Intel  introduced  its  new 
32-bit  microprocessor  in  October  of  1985. 

Hitachi*  push  toward  state-of-the-art 
semiconductor  production  foreshadows  a  new  tound  of 
sales  and  distribution  agreements.  Soon  executives  at 


Intel  or  National  Semiconductor  will  realize  that '  .iu- 
chl  oranotiier  lapanese  semiconductor  manufar  xtx 
can  sell  advanced  semiconductor  products  a'  prices 
that  U.S.  companiea  cannot  nv  ch.  These  semiconduc- 
tor companies  might  go  to  Wat'Jngroa  looking  for 
trade  protection.  More  likely  however  u»cy  will  ny  to 
preserve  their  profit:!::?  bv  negotiating  sales  and  dis* 
tnbution  agreements.  National  Semiconductor  already 
has  trading  ties  with  Hitachi  through  which  it  markets 
Hitachi*  computer  in  the  United  States. 

A  comparison  of  two  joint  ventures - 
National  Semiconductor-Hitachi  and  Amdahl* 
Fuutsu •illustrates  the  different  approaches  U.S  and 
lapanese  companies  take  toward  joint  ventures.  Fuiitsu 
and  National  Semiconductor  both  fabricate  Integrated 
circuits,  while  Hitachi  and  Amdahl  manufacture  IBM- 
compatible  mainframe  computers.  Both  ventures  link 
a  computer  and  a  sem..onductor  manufacturer. 

The  agreement  between  National  Semi* 
conductor  and  Hitachi  is  similar  to  sales  and  distribu- 
tion agreements  in  other  industries  In  an  attempt  to 
diversify  downstream.  National  Semiconductor  will 
sell  Hitachi*  IBM-compatible  mainframe  computers 
ir.  the  United  States.Hitachi.  however,  will  be  under 
no  obligation  to  use  any  National  Semiconductor 
products  in  making  its  computer  National  Semlcon 
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ductor  may  thus  f  in  J  itself  in  the  position  of  manufac- 
turing chip*  for  Hi  tachi  s  competitors  while  « lling  * 
Japanese-mads  computer  that  contains  none  of  its  own 
components. 

tn  coo  trot,  Fujitsu  purchased  a  control* 
ling  interest  in  Amdahl  in  1983.  As  a  result,  Amdahl 
will  now  buy  from  Fujitsu  most  of  the  semiconductors 
itusesinmernartufacturcofirsniamframec  roput- 
crs,  Fulttsu  will  not,  however,  sell  Amdahl  computer* 
in  Japan,  tn  both  cases,  Japanese  companies  add  to  their 
manufacturing  experience. Complex  production  stays 
in  Japan,  md  the  ftnal  products  are  sold  In  tac  United 


The  story  behind 
the  stories 

What  lies  behind  Japans  din,.t  invest* 
ment  In  the  United  States  and  the  coalition -building 
activities  of  US,  and  Japanese  hi  gh- technology  compa- 
nies? What  motivates  U.S.  and  Ispanese  managers? 

The  Upanese  hope  to  mitigate  future 
US.  tridebamers  by  tnvesnnr  in  the  United  Stttcf 
®  and allvmn with  U.S.eonvianifs.tn  loai.nnnmiH  lm. 
port  rest  ncttons  protected  about  20%  of  U.S.  raanufac* 
tured  goods;  ty  toga,  protection  covered  35%.  To  the 
Upanese.  the  trend  is  dear.  If  the  Reagan  admfmsrra- 
tion  succumbed  so  readily  to  protectionism*  what  can 
the  Ispanese  expect  from  future  administrations  that 
may  be  less  ideologically  committed  to  free  trader 
Mazda  is  investing  S450  million  in  a  new  autoasscrn* 
bly  plant  In  Hac  Rock,  Michigan  because  quotas  had 
prevented  Mazda  from  importing  enough  cars  to  meet 
demand.  Despite  the  recent  expiration  of  voluntary 
import  restraints  on  Upanese  automobiles,  Chrysler 
and  Mitsubishi  came  to  an  agreement  in  April  19S5  to 
assemble  Mitsubishi  automobiles  in  Illinois.  Concern 
over  future  trade  barriers  was  a  strong  moavaung  fac* 
tor  for  Mitsubishi. 

From  the  Upanese  perspective,  joint 
ventures  with  Q.:>  competes  will  al»ohclploiesTa]l 
tynher/rotrtnon tiro.  RCA  was  notably  absent  from 
the  1977  dumping  case  over  Ispanese  color  television 
sets.  Because  it  had  licensed  technology  to  Japanese 
television  manufacturers,  RCA  was  benefiting  from 
Upanese  imports.  In  the  same  way.  now  (hat  RCA  is 
distnbuting  a  PBX  system  manufactured  by  Hitachi,  it 
has  no  interest  in  pushing  for  trade  barriers  in  telecom* 
municationS  equipment. 

In  both  joint  ventures  and  direct  invest* 
ments,  U  S  companies  and  workers  become  partners 
tn  Upanese  enterprises.  Upanese  direct  investment 
puts  American'  »o  work  assembling  Japanese made 


components,  joint  ventures  and  coalitions  crr.pln) 
Americans  selling  Japanese  products.  If  trade  barrier* 
limit  the  flow  of  products  from  Japan,  American  work* 
en  will  lose  their  jobs  asscmb&4  and  distnbuting 
these  goods  and  U  S,  corpora  dons  will  lose  money. 

Why  do  US.  companies  find  joint  ven- 
tures with  Ispanese  companies  so  attractive?  Compa- 
nies  In  emerging  industries  often  view  a  Joint  venture 
with  a  Japanese  company  as  an  inexpensive  way  tn  en* 
ter  a  potentially  lucrative  marked  managers  in  mature 
Industries  view  the  feint  venture  as  a  low-cost  means 
of  mtlntalnlng  market  share.  In  industries  ranging 
from  consumer  electronics  to  machine  tools,  the  Upa- 
nese have  the  advanced  products  American  consumers 
want.  Joint  ventures  allow  U5,  companies  to  buy  s 
product  at  a  price  below  the  domestic  manufacturing 
coat  The  Japanese  partner  continues  to  move  down  its 
production  learning  curve  by  making  products  des- 
tined for  U&ttirkett.  Trunks  to  these  Joint  ventures 
and  coalitions,  the  efficiency  gap  between  U.S.  and 
Japanese  manufacturing  processes  will  continue  to 
widen. 


A  Japanese  strategy 


The  trends  of  the  past  40  yer^t  as  well 
as  current  Upanese  actions  in  the  United  States  sug- 
gest the  existence  of  a  long-term  Upanese  strategy  Thc( 
overriding  goal  of  Japanese  managers  ir  ^  keep  com* 
plex  production  in  Japan. They  intend  to  develop  na- 
tional competitive  strength  in  advanced  production 
methods.  U.S.  managers  who  want  to  take  advantage  of 
Japans  manufacturing  strength  may  do  so  by  selling 
Japanese  products  in  the  United  States.  They  ma)  also 
set  up  production  facilities  in  Japan,  provided  they  are 
run  and  staffed  by  Japanese, 

Increasingly,  American  managers  are 
aiding  the  Japanese  in  achieving  their  goals  by  channel- 
ing new  Inventions  to  Japan  md  providing  *  sales  and 
distribution  network  for  the  resulting  products.  Bur- 
roughs and  Hewlett-Packard,  for  example,  have  lust  set 
up  buying  offices  In  Japan  to  procure  high  tech  compo- 
nents from  Japanese  mar.ofacturers.Over  the  next  five 
years,  we  expect  sales  and  distribution  agreements  to 
result  in  lower  profitability  and  reduced  compcttm  c- 
ness  for  the  US.  companies  that  enter  into  trwm. 

The  reason  ji  simple;  tta  value  proudeJ 
by  the  U.S.  partner  in  a  sales  and  distribution  agree- 
ment  is  potentially  repUceable.  The  U.S.  company 
gives  away  a  portion  of  its  market  franchise  by  rel)  in* 
on  a  Japanese  company  for  manufactured  products  -in 
essence,  it  encourages  the  entry  of  a  new  competitor. 
As  shown  by  the  Japanese-dominated  consumer  etec- 
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tmnio  industry,  these  agreements  can  act  like  a  Troian 
horse:  the  US. company  provides  the  Japanese  compa- 
nv  access  to  its  customers,  only  to  see  the  Japanese  de- 
cide to  ft  it  alone  and  set  up  a  dismbution  network  on 
the  basL  of  a  repuuuon  gained  with  the  help  of  the* 
U.S.partnetEvenif  the  Japanese  do  not  terminate  the 
agreement  after  establishing  a  presence  in  the  United 
States.  Japanese  manufacturers  are  i  n  a  position  to 
squeeze  their  U-S.dist  nbutors'  profit  margins  precisely 
because  sales  and  dismbution  functions  are  so  vulner- 
able to  replacement. 

U.S.  companies  ire  selling  themselves  * 
too  cheaply;  in  letting  their  Japanese  partners  under- 
take product  manufacturing  they  are  giving  away 
valuable  production  experience. Instead,  U .S. -based 
companies  could  begin  to  invest  in  more  sophisticated 
produaior.  within  the  United  States.  They  could  seek 
to  diA<lop  in  our  wotkforce  the  same  base  of  advanced 
manufaexuring  experience  th  at  Japanese  managers  are 
now  creating  among  their  workers.  Unfortunately, 
from  the  standpoint  of  a  typical  U.S.  company  the  guar- 
antecd  return  on  this  sort  of  an  investment  is  often  not 
enough  to  justify  its  cost,  especially  when  the  altema- 
tire  of  Japanese  manufacture  is  so  easy  ro  choose. 

Production  experience  is  essentially 
jociaJ.lt  exists  in  employees'  minds,  hands,  and  work 
relationships.lt  cannot  be  patented,  packaged,  or  sold 
duecrly.  It  is  thus  a  form  of  property  that  cannot  be 
claimed  by  the  managers  who  decide  t?  invest  in  it  and 
the  shareholders  they  represent.  This  h>rm  of  prop* 
erty  belongs  entirely  to  a  company's  work  force,  ft  w  ill 
leave  the  company  whenever  the  workers  do. 


An  economic  fable 

tmagine  the  following:  the  chief  ex* 
ecutive  of  a  U.S-  company  decides  to  irvest  in  pro- 
auction  expenence.  Instead  of  relying  on  a  Japanese 
supplier  for  a  complex  component,  top  management 
decides  to  produce  it  in  Amenca.inside  its  own  opera- 
tion. The  component  costs  more  to  produce  here  than 
in  Japan  -  the  equivalent  of  $  *  000  more  per  employee. 
Hie  higher  cost  partly  reflects  the  overvalued  dollar, 
but  it  occurs  mainly  because  the  Japanese  have  already 
invested  in  producing  this  componentcheaplvand  reli- 
ably. The  chief  execum  e  sew  "he  added  expense  as  an 
investment. Once  the  workersand  engineers  gain  ex- 
penence in  making  thecomponent,  they  will  be  better 
able  to  make  other  products.  They  will  learn  about  the 
technology  and  will  be  able  to  apply  that  learning  in 
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countless  ways  to  improve  the  company*  other  pro- 
cesses and  products.  As  a  result,  the  company  will  gain 
S 1.500 per  worker  in  present-valur  terms.  Thus  the  ini- 
tial S 1.000  investment  is  well  worth  it- 

As  might  be  im seined,  the  chief  execu- 
tive cannot  get  anywhere  near  the  S 1 ,500  return  envi- 
sioned from  this  investment.  As  soon  as  the  workers 
and  engineers  realize  their  increased  value,  they  asV  for 
more  money.  In  this  fable,  they  can,  of  course,  ask  for 
S  1.499.  since  they  are  now  worth  an  extra  S 1300. 

If  the  executive  refuses  to  give  the 
workers  a  raise,  they  can  simply  leave  the  company 
and  work  for  the  competition.  Faced  with  a  suable  loss 
on  the  investment,  our  executive  vows  that  from  now 
on  the  company  will  buy  advanced  components  from 
Japan. 

This  fable  is  not  so  farfetched.  Studies 
shou  that  companies  retain  an  average  of  only  55S  of 
their  engineering  trainees  after  two  years.  In  one  study 
the  factor  cited  most  often  by  departing  engineer  was 
"inadequate  compensation,"  followed  closely  by  "un- 
certain future  with  the  company"  and  "higher  salary 
offer  elsewhere."*  Thanks  to  such  high  iob  mobility,  th  e 
engineers  responsible  for  developing  a  new  product  or 
designing  a  cost-saving  manufacturing  process  at  one 
company  in  one  year  may  find  themselves  using  their 
expertise  to  help  another  company  in  another  year- 
perhaps  their  first  employer's  chief  competitor  Thus, 
companies  that  invest  in  producnon  experience  may 
ultimately  produce  profits  for  the  competition. 
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The  Japanese  system  of  1  tfetime  em* 
ployment  eliminates  this  problem.  While  not  all  Japa- 
nese companies  subscribe  to  such  a  policy,  most  of  the 
large  companies  making  advanced  products  for  export 
do. This  system  makes  it  unthinkable  for  workers  to 
toin  the  competition,  they  would  leave  behind  friends, 
homes,  social  status  -  tn  short*  much  more  than  a  job. 
In  this  atmosphere,  an  investment  in  production  expe- 
rience comes  quite  naturally. Bench ts  resulting  from 
such  an  investment  tend  to  remain  with  the  company. 

Furthermore,  because  of  the  rVundance 
of  engineers  and  because  engineers  stay  with  their  ong. 
ma!  employers,  Japanese  managers  can  give  factory 
workers  more  engineering  support.  As  Andrew  Weiss 
noted  in  an  HBR  article,  for  high-volume  low- technol- 
ogy products  like  radios,  the  rario  of  production  work* 
ers  to  engineers  in  Japan  is  about  four  to  one.  In  dm* 
sions  making  more  sophisticated  products,  such  as  very 
large  scale  integrated  circuits,  the  la  pane  sc  manufac- 
turers observed  by  Weiss  employed  more  engineers 
than  production  workers.  Weiss  attnbutes  the  high  lev 
els  and  rapid  increases  in  lapanese  companies'  labor 
productivity  to  heavy  investment  in  engineering. 
Most  conventionally  organised  U.S.  companies,  faced 
with  high  turnover. cannot  afford  to  invest  so  heavily 
in  their  engineers. 

As  a  result  of  these  organizational  dif- 
ferences. U.S.  managers  have  little  incentive  to  invest 
in  production  experience.  The  Japanese,  however,  will 
be  able  to  capture  most  of  the  returns  from  their  in- 
vestments in  Japanese  workers,  U.S.  managers  arc 
happy  to  buy  components  from  the  Japanese  or  build 
new  facrories  in  Japan,  thus  further  contributing  to  the 
production  expenence  of  the  Japanese  work  force.  Put 
*hat  is  really  at  stake  is  not  where  company  headouar- 
ters  are  located  or  profits  remitted,  but  rather  the  value 
added  by  a  nation's  work  force  m  an  »n/-~-»«.T,f>vy^a1 
process  of  production  and  thr  capacity  of  that^wojk 
force  to  generate  new  wealth  in  the  future  We  are  fall- 
ing behind  in  this  high-tech  race,  and  actions  taken  by 
both  U.S. and  Japanese  companies  only  serve  to  further 
weaken  the  U.S.  work  force. 


Changing  course 


The  current  situation  has  severe  draw- 
backs for  U  S  companies  over  the  next  five  years  Over 
the  long  term.  U  S.  companies  that  enter  ioint  ventures 
with  Japan  cannot  maintain  high  profitability  by  pro- 
viding services,  such  as  assembly  and  distnbunon. 
vhich  add  very  little  value  to  the  product  being  sold 
The  resulting  interplay,  while  superficially  promise  ig. 
could  really  be  mst  an  extended  dance  of  death. 
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Profit  sharing? 

As  profits  dwindle,  management  might 
at  last  look  to  profit  sharing  orOther  forms  of  employee 
ownership  that  reduce  turnover  rates.  The  lower  the 
turnover,  the  more  profitable  are  investments  in  the 
work  force.  Furthermore,  profit-sharing  programs  will 
enable  workers  to  gain  directly  from  a  company's  in- 
vestments in  them.  To  return  to  our  fable,  when  work- 
ers in  a  company  practicing  profit  sharing  demand  their 
raises,  our  chief  executive  need  only  say.  "Wait,  and  you 
will  get  higher  compensation  when  our  invesrments 
start  paying  off  and  the  company  makes  more  money.' 

In  practice,  however,  it  may  be  impossi- 
ble to  devise  a  profit-sharing  system  that  solves  the 
problem.In  a  large  company,  for  example,  employees  of 
different  divisions  would  have  to  be  compensated 
based  on  their  divisional  performance -a  difference 
sure  to  create  resistance  to  transfer  am  ong  divisions, 
which  makes  it  hard  19  share  production  expenence. 
Furthermore,  a  new  system  of  ownership  2nd  an  im- 
mediate change  m  managena]  or  worker  attitudes  do 
not  a^omancally  go  together. Consider  Hyatt  Clark 
Industries  of  Clark,  New  Jersey,  a  w  kcr-owned  com- 
pany in  which  management  refused  to  distribute  com- 
pany profits,  or  the  Rath  Packing  Company  of  Water- 
loo, Iowa, a  worker-owned  company  in  which  the 
workers  went  out  on  strike. 

Moreover,  corporate  objectives  are  ofren 
inconsistent  with  a  goal  of  profit  sharing  or  employee 
ownership.  Unlike  workers,  corporations  can  move 
overseas.  Why  make  risky  investments  in  workers 
when  safer  Japanese  alternatives  present  themselves  I 
If  we  watt  for  U.S,  corporations  to  increase  their  invest 
ments  in  their  workers,  we  may  have  to  wait  too  long. 
The  plants  that  these  companies  will  eventually  sell  ro 
their  workt.s  will  be  obsolete,  and  America's  com- 
parative disadvantage  will  be  too  great  to  overcome. 


Public  beneKtS/ private  costs 

In  this  situation, government  has  an 
appropnate  role. The  duferencc  between  the  social  and 
pnvate  returns  on  investments  in  production  experi- 
ence is  an  example  of  what  economists  call  an  "exter- 
nality" Other  examples  of  externalities  abound,  when 
a  company  pollutes  the  air,  it  ts  using  a  public  resource 
-clean  air- for  which  it  is  not  paying.  The  pnvare 
company  ts.  tn  essence,  shifting  a  cost  to  the  public  - 
and  thereby  boosrtng  its  rate  of  return  at  public 
expense.  In  this  case,  go\  emments  role  ts  ro  ensure 
that  the  company  s  cosrs  reflect  the  value  of  resources 
used  in  production.  The  '  m  air  regulations  of  rhc 
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1970*  nude  managers  include  the  coats  of  pollution- 
or  pollution  cleanup-  in  their  investment  decisions. 

in  the  case  of  ptoducdoa  experience,  the 
balance  between  cost  and  reward  is  reversed:  society 
as  a  whole  benefits  more  t  un  do  most  companies  from 
investments  in  workers  and  engineers.  Government 
should  thus  create  mcentives  for  companies  \ ftat,  are 
floin^  business  m  the  United  States  -  regardless  of 


where  the  company  *s  headquartered  -  to  invest  in  com' 
pjcx  production  here,  usinr  Arrftncafl  wor***"  and  fflf 


gineers.  Companies  should  reap  an  extra  public  reward 
,  for  investing  in  production  experience  to  make  up  for 
the  diminished  short- term  private  reward  of  doing  so. 
The  government  could  subsidize  investments  in  pro- 
duction experience  through,  for  example,  a  human 
investment  tax  credit.  The  object  would  be  for  govern* 
mem  to  accept  part  of  the  economic  cost  of  creating  an 
imporuntnsrionalecommiicgoc^morerughlysxHled, 
trained,  and  experienced  workers  snd  engineers. 

In  addition,  government  could  support 
private  in  vestment  in  production  experience  in  other, 
less  direct  ways.  Federal  and  state  governments  could 
sponsor  ''technology  extension  services"  modeled  on 
the  highly  successful  agricultural  forerunner.  An  ex* 
tension  service  could  inform  smaller  businesses  about 
the  latest  methods  in  manufacturing  technology  and 
undertake  pilot  programs  anH  demonstrations.  By  shar- 
ing information  and  conducing  classes,  an  extension 
service  coUd  help  smaller  roanuficturcrs-the  under- 
pinnings w  the  industrial  base-keep  pace  with  change. 


-Cocotfatt  to  Compt*  ©ceaajT  b»  Howtrd  V. 
r :  rvnusar  and  Davti  A.  Httntn  on  paot  1 36  o( 


Antitrust  laws  could  be  modified  to 
permit  American  companies  to  invest  jointly  in  com* 
plcx  production  in  the  United  States,  thereby  spread- 
ing the  cost  of  the  investment  over  several  companies. 
The  Federal  Trade  Commission  allowed  General 
Motors  and  Toyota  to  form  a  joint  venture;  would  it 
have  also  approved  a  CM- Ford  deal! 

Our  future  national  wealth  dependx  on 
our  ability  to  learn  and  releam  how  to  make  things 
better.  The  fruits  of  our  basic  research  are  taking  seed 
abroad  and  coming  back  home  as  finished  products 
needing  only  distribution  or  components  needing  only 
assembly  America*  capacity  to  produce  complex 
goods  may  be  permanently  impaired.  As  a  production- 
based  economy,  the  United  States  will  be  enhebJed. 
What  will  also  be  lost  is  the  wealth -the  value  added  - 
conmbuted  by  the  cmter  of  the  value-added  i*hain. 
And  that  is  a  prospect  that  should  concern  executives 
and  government  leaders  alike.  9 


i;  1 

m 


191 


<eije;.\cuiyonneuuc» 

Business 


Sunday,  March  22,  198 


t*rtJo«r3 


Stopping  the  High-Tech  Giveaway 


ty  JTtYtN  F  JtOKEJCM 


WHEN  lM|u  HlwitwnUf  cypomtM 
tortod  Fapuw  Ud.  m  «ra»  lu  fUm  la  buy 
(Mm  af  o»  rinttU  Vtatcoadjoor  car- 
poraof  lutwwifiitwmyilnHJmCTOwi 
Wtfrm  ry  mato  H  ctrv  Out  Umr  rrUtfcm*«> 
»«l  dead,  Tbo  two  WSMW  —  pLa  to  iwt 
■mo  ■  irntt  W  mc  Tafegywaawgi  dmtae* 


•tarty  rwrytodnuy  HmMi  cf  AMrKM  cn> 
pNUM  ha*0  MMd  H  foreign  pMUWI  for  MAUDCO 

li  dating  vtdi  toUMdytag  global  coKctJuon,  t*o»- 
uutog  lorttpi  HitM  mm  taWmm  u»  Ms  com 
of  tnthm  accaataeaiad  ■*»  ■redocu 


am  wst  Motto  »•  MfMH  to  mm  Md  ard  eada 
actors  product!. 

fjUJoa.  r»«xhiid  m  «mfy  pm*t  ***  So- 
riX  ccepcrauv*  tokwyi  «r  Hmepc  aKtaacta 
w*»  Imp  cowpaato*  fcava  tacOMt  •  way  af  Wt  to 


mwami  af  lauoa  wna  tomsa  cookmjUm  h 
cfcartyaodrr  *ay 

Muy  of  on  cocapccuvo  pnMw  «w»  ptagotog 

MMTKM  HkMufaCtltran  af  tut*  Pro&KU  u  •«•> 

eaadactora.  Kton  too6 


rnnVuN^  ntftatfaaedratfctoU-apUMi* 
tow  Mgtdtor  raibrr  OH*  BV17  Hfl  carry  nw  cf 
e»ua»«U  of  iraattlcrrtog  UdKptogy  W  Japta 
tbat  had  canoed  Cow—I  cftkuit  to  oppose  0» 
procoaed  tctMn.  UCcrd,  chrr*  krt  |rm|  cm- 
cttwtofciiitoot^Cowtr«tooM4oJaert^c«dH 
tMt  tuck  Aflwrtufrlorttca  «ifeancts  fcav*  rtauk*j 
to  ■  Urgcr/  oarvty  now  cf  uttrndofy  aad  odMC 
crUui  unu  froa  om  Uaaud  Sum  to  for***** 
turn,  especially  J*£*»>  At<  wfitit  «uy  UmkM 
cwffiwii  art  laack  »  ut  about  K.  ■  broad  roaa- 


American  businesses  have 
given  away  precious 
technology  in  ventures  with 
foreign  companies.  Now 
they  share  less,  and  try  to  get 
something  in  return. 


UbtonM»tM4NllUllMm«iyi«Mil 
aoaacoajyaoaty  JtCA b auO pocfctUM fcudaana 
royakka,  but  tat  Japatao  worn  ftavo  ■  bigger  abara 
cf  dM  AMncaa  aarkoi  dtoaaa  XCA  toMd. 

Mart  roctaCy.  cocperwt**  vwim  ba  *•  con* 
back  m  Imk  0»  aeauooodwctor  tofeatry  As  r*. 
craOy  u  tt»  early  tM%  Amtkm  aaaiconductar 
caalcra  war*  a  tmbcf  cf  Aattrtea  i  tadmotoCzai 
MtX  But  »y  OMUtog  toco  a  nega  cf  kcaosmg.  aur« 
kaitog  aa«  aaa«gacrsrtog  Ota  «tt  Aacrtcaii  coaa- 


naaam  bod  to  u*ck  Now  no  Japaatoa  an  too  au- 
tor*,  aad  tba  Ajaarkaa*  ara  acraiafeltog  locate*  w> 
TW  Mt  **rry  to  ifc«i  what  fctppaaai  to  color 
utrrKkMM  aM  atoctfotoca  to  M«paato«  «wy«)MfaL 
If  AwrlcM  coopaaiac  do  act  dtoap  NMlr  arpntdi 
•o  aoptnttn  vaocara^  Om  rnvktog  traoafcr  af 
tcctaalaiy  u  ferctoji  eoMries.  capKiaay  J«pu. 
c«U  ■Kuaaiaty  ttraatoa  At  •adeon  doaauaco  af 
ooar  fc«y  toAairtoA,  toctodiac  MetactoKioty.  toto> 


tog  io  Cawoaa«M  aad  buttons  afOcui  aad  aapma 
wba  Mm  acudtoi  «ha  ptaMMM 

Tbaro  to  fcardry  M  toduocry  «twrc  *•  tavotfl 
inaatmvd  wctototogy  ta  JaoW*  aaid  Oyda  V 
Ptcacovm.  «*»  a*  couMcto*  to  iho  Sacmary  af 
Oauoarco  »m  one  cf  Ota  oattor  a  Hp  trad*  Mgotto- 
ton  vKk  Japao  tnm  INI  •»  aud-IWl  -If  mt  gtvo 
our  t^hoo*o«j  a««y.  «•  havo  aodUMg  u  c*<v*<* 
*«k,~feajdde& 

M/  pYaacowta  auy  mmM  tot*  r*  ru  atattog  tta 
oowmm,  but «  «i  aacMdtotg  oat  a  hx  cf  Mkaagan 
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wert  patafutty  tlow  tt  **co^sut 

Mmj  American  kkirm  ckac 
n  the  tetef  that  the  japtaett  tea  to 
technvto^  af  worth  ton*  titer  that 
 LW*y?Tr*»- 


Amtrtcta  ciwytiM  it  ttert  ttetr 
uctaotecr »  eato  retaite  the  wer- 
rmiri  mm— m  at  torn*  and 
Japan,  Leaf  «fi«r  that  tuk  m  ac- 


luirtm  i  ..  . 

work!  ourketf  tor  M  tons.  eaeey 


capaile  if  aetata;  the  Japtaott  u 
(tear  eejaeto  to(  stoat  dastr  eonertera. 
CceOdam  « thte  tbdey  to  atay  ac 
toM  eot  mp  abate  at  (be  Japanese,. 
d»r  del  ate  warty  Bat  My  vara 
Iteptat  (fee  Japraatt  become  tor. 
naatoicaaaadnn.  ; 

Sues  ttfc  caa  atffl  at  heard  as  taro- 
apact  cempeatot  tack  at  dettas  tad 
Pratt  I  Vhttaty.  whack  eatoy  •  ttcb- 
aatogtca)  toa«  -  at  toati  tor  atv.  1 
dontaootte  J  tamtam  or  anyone  east 
devttoftraj  coneptuuvt  technology  ay 
'  attodtoot  »Mi  m"  ttU  lUaan  fte> 
tea  t  rauatMatM  Pratt  4  whh- 
nrr  tCictoJ  wt»  tod  lu  totat  Tarort 
w«a  creaaeatot  tram  Japan  tad 
three  attar  aaoaana  imtoc  in  te> 
They  teal  am  at  dtatan  tr 
dcvttopsetni  gaawfcy  o  a  ur 

fcfcd  of  aac**.  ate  they're  a*  attn* 

mpnttem.* 

BupknrycttojaAaiJtatcotfmto 
tn&jetnct  raattof  i rati  chatataato 

aaj  can  ta  ttatoroBttoctart  tad  war 
cbiut  tools  torn  vtoed  tax  "A»ytteoe_ 


you.  jw'rt  a>  tftoct  purttis  another 
cocat  tutor  tot»  tat  aurMptoct,w 
aeid  ft  Cbutot  Aaete,  cbtof  esecutrve 
af  (at  AeamOevttand  Corporation, 
"Anybody  ate  total  matt  Oat  to 
prwayeaaaaeerm." 

rctvtot  up  teebnatogy  la  no*  far 
mori  auapacC!  taM  John  at  Stewart, 
ate  advtoat  asejar  ccrporauone  aa 
i  far  Mcnairy  * 
NktoftOrB. 

M  LAX  MED  ay  tte  travafls  at  O* 
£&MfBtoOB4KurtodaKry.«ctOh 
arTadvat  at  cat  Fort  Moor  Com- 
pany recently  decided  atataa  tarn* 
ii^t  two  a  y eatvrt  wXh  the  J spencer 
to  produce  a  b^b-tedaBOioiy  eeccpo* 
-  *  tor  tte  power  trait  at  at  cart. 

S  Cittrtf  Etoctne  tet  btesma 
_  jcb  acre  ctattout  about  frwirui 
its  *teft  Mali  technology-  to  tte 
Janata*  tali  PhCp  V.  Gerdtos.  a 
CJ.  tatattoa.  Ctotral  Etocinel 

foot  up  at  trr  respect  tor  Dea  bit 
teat  tor  teeaM» 

TtebttJ  Ctncrattoa.  tte 
doctor  Buar.  teaated  a  t 


te»doatn 


tadudt«  Pari*  »<  NXC  ta  asate 
rtt  ftm  mm  aprootttof  tar  Cw  tear* 
aaaopti  tertian  Mtchtoet  Corpora- 
uca'i  paracst!  computer  ate  cob* 
pettoto  ratctotm  Par  te  at*  third- 
aanartttoa  pacjeceotteaor.  k«QK- 


aadraayten 


AcmtOmiand  once  berated  Mn* 
eubtahi  Heavy  Industries  to  eund^e- 
tare  and  teO  oo*  ^  at  caadant  tooU 
tafy  at  vttta  M*jubtsN  btcotat  Rs 
rtnj  ta  Cx  Uaxad  Sutas  mtrktc. 


OtvtUad  to  tetog  itera  caraM  to 
■ate  tort  tte  cataptey  that  to  tonj 
ta  euaultctar)  It  tor  at  aott  act  teat 


caa  tautec"  r  >  Mr.  ash.  Ate 
Aca^Otvatoal  j  aald.  wn  nute 
■art  that  tu  teaatug  atrtttatc  *  to- 


CanMstoe  that  tote  rated  oa  totat 
raKartt  ta  eorapcte  to  Jtpaa  art 
ae»  itewtj  atePy  awotd  tab, 
ttdurtac  DwKtfl.  Kraft  tact  bat* 
tory  tutetetry.did  ttou  tott  Novta> 
ter.tHMBU  cantatoi  a  vtatart  tnft 
ttayo  Oactnc  EX  cto  pan  de  He- 
waaet  ft  Cccepaay  to  aperr±«  at* 
tettatattt  ta  Jtpaa  ta  tu  oe-a  and  it 
ahffitot  aorat  accrtiat  of  as  ettttog 
Japaotat  Taetortt  ta  a  tubtidttry. 
aceardtej  ta  VBtea  JL  Davtdaoa,  aa 
aaaxtoit  pretotaar  at  tte  UaivartRy 
of  youttera  OMonWi  Cradatta 
^teal  af  Uternai  Cart  Dt  Marttot, 
a  Da  Ptot  reap  net  prttUars.  ttM : 
"Otota  tar  tree  cteist.  *e  «ffdd 
prater  to  tony  a  lM-ptrcaat-e*rate 


Ataaoeai  cooapaatot,  atea  ttey  dt  - 
ccrxjtea  tocteotofy  *  t  vencare. 
art  daaatadtoi  tactototocr  at  tqoal 
Tttoa  to  rttara,  attateataj  aaaay  had 
aot  teat  at  teeaauy  u  t»t  jretn  tfa. 

**Itera*e  t  srttaar  ataanwity  at 
(tented  at  aat  t  tv>wty  aaeteact 
MtwewdtoOitcca-aaiOtw.abteh 
vat  rtedtaaausy  the  any  caott 
Jotat  eetta/ti  to  Da  tox  to  yam 
wart  tcractaret?  teal  U  Alton  Htto- 
toftar.  a  vtot  pratttoot  at  Monttaaa 

t  attettontatoct  ar  tte  taduauiaJ 


Metanaa  toe  wa  fttrr  TethJbs  teat 
of  Ma  DicRaveoeator  tteteaiaty  tut 
wta  reotrve  Iteate'i  *Mry  toadaaj 
adje**  aacteetocy  tojaetaory  ctopa 


ftant.  Mctarttot  dtrtaar  af  tower 
TttaeOTdtMthtuctoY>taf?rtowi 
both  wtyx  a  grtwatt  aaaabar  of 
Acaertcta  cwtetrtat  arc  leatotait 
ttet  Bear  aaanajara  te  arroh-ad  to 
Ttaaarca  to  Japaa.  Calaaott  (vtoch 
w*»  tanate  by  ttoethat  of  Veat  Ccr> 
aaaay  tarter  data  year)  trataad  twa 
af  at  aaaptoytaa  at  apeak  Japaaan 
tad  pat  cheat  tott  a  )o«t  etotart  with 
Defeat  Catcatcal  tadactrtot  at  acak 
a?  Dtiaart  taparttot  to  tutoeacove 
ptatttctLlteyartasw  back  taDstrett 
wtxtjuj  to  apery  wnat  xnty  leameo 

WhUe  Busy  (otM  veatum  ta  Japea 
havtbMAcnrawdtatnaarfacurrnt 
tad  narketaic.  taore  Amertcae  coev 
parees  art  tamt««  tott  they  do  rt< 
aeerch  ate  devclcpncoL  Qoif  t  pit' 
ceat  of  tte  new  vecaim  tonaed  ta 
Japan  ta  Wl  tnrotvtd  reaetrch  and 
drvttopaent.  tut  M  percent  at  cheat 
formed  ta  IMS  did.  accordo*  ta  a 


atudybyUurrotl.J*cque  tc  ailm- 
ent prcftaaor  tt  the  Vniwuy  of 
PenBl7hr«aut  Vhanoo  Sdwot 

At  Cat  Ttty  tout,  aoto*  Ancncat 
Cootptatot  art  attoa  ventures  ax  t 
way  to  matter  Jipaam  niAtt«> 
neat  ttcteaajutt  Tbat  w  as  a  kty  ts*> 
tm  lor  Cetxral  Motsrat  )c*x  rto~ 
care  wKh  Toyou  to  ea!t*  uull  cart 
taCafitomu.^ 

UNLIKE  Aarncta  m»a**tTX. 
forcitn  t^rUKitmen.  tspa- 
cttDy  oe  Jtp«xirtc  tood  am 
reakitd  tMt  uVv  ooukl  cxpte*  Oim 
aisancta  for  oore  than  Juat  «utek 
atett  ta  market  aMir  or  anon-ttra 
profftt.  For  three  veatarea  were  t 
way  to  gata  ttm  teefinoiccr  and  fWSa 
aiadtetaurnmikteltot^erthtp 

ta  hta  acodttt  of  auch  eeewret.  to- 
ctetec  ttveof  Da  Pont'a  ta  pUttka. 
protcttor  DtvtdaoB  tend  a  peuvra. 
tt»  Japanese  cceapary  woald  t*- 
ttaCatt  hi  Aaencaa  peraefa  uch- 
aotocy  or  production  skiB  and  Cud 
acjutett  out  Ott  Aacncta  pertaar. 

Suck  t  aoueett  tod  » the  tpu-ap 
tott  aumacr  of  a  venture  betweea 
Kaaphrey  laatruaanu.  a  CtUftrslt 
ooncera.  ate  Htyt  data  of  Japan. 
-Ikryi  deretoeed  the  abthty  ta 
eetatact  tte  fBacbnea  on  Ri  twa  tad 
effectively  ttrmtattad  the  tftrae- 
meat*  Prr  teeor  Darktooo  etta. 

Oat  rttatn  that  tte  Japanese  ofttn 
ae^  ta  and  up  whh  thr  upper  bate  to 
chtt  ttey  fracte«ly  •««  vr*i  aaa- 
i^eaeat  rarerd  at  u»  newre.  trv 
«ra!  of  tte  Du  Pont  eeacurta  that  Prt* 
ftttor  Dtvtdaao  aeodtod  had  ao 
Aotrtcta  raaaaaan 

Aa  evao  ncre  banc  probtoea.  tc 
cords*  ta  tevcral  cxperu,  la  that 
many  more  Japanese  apeak  En£Ub 
than  Americans  eptafc  Japeoeac 

Thtt  tea  mtda  R  dtfbcott  tor  aton- 
aanm.  tne  chrnacato  cooctra.  tt 
ante  aura*  was  atitrng  at  vttoabto 
ttctoaotoar  'trea  tu  Japtaett  pan- 
am  as  K  M  frrtuj  tt  them. 

-Wt  have  few  acteouau  who  are 
proAcuot  ta  Japtaett/*  Mr  Hea> 
t^aaJ&Attreeu&~wedoa'thevt 
the  ftaency  »  probe  ta  drufl  tftetr 
i<cho«caJ  peopto  the  way  ttey  cat 
probe  ta  detail  ter  tachntcal  pecpto." 

7te  Japtoatt  tevt  not  base  aaarry 
ta  rrwrout  about  etertad  ttetr  tach- 
poaafy  tad  faanuftcturns  tiperttoa. 
co-uenda  Kobert  ft.  Katch.  protaaaor 
af  polrucaJ  economy  ate  ntatfe- 
mm  at  Harvard  Uerveraxyi  Kan- 
aady  School  of  Covemoeac  la  ku 
ttady  of  IP)  vanurte,  te  foute  thtt 
Japtaett  ccmptauat  almeat  arrtyt 
trttd  to  keep  Cte  rdthttt  vtkiateded 
pent  of  production  tor  tteaethfet, 

tt  thta  trend  ceettauat,  te  vsmet 
ttet  tte  Japanese  wfl  taerttttejjy  te 
Da  ones  who  tare  Amerteao  bratk* 
OtTPUfiM  ta  banc  telenet  tott  useful 
eeoducu.  Aaiericeat.  te  aaJd.  end  be- 
come eeccnd-daib  taatobettt  tad 
dtfttfeuton  of  Japtnaee  goedt. 

b  many  cast*.  Douan.  Araeo&a 
eoeapwttaa  tevt  ted  tetto  cbcact  but 
to  form  disadvanta«eojt  reitttoe> 
ahJpt  to  do  butmeta  to  Japan. 

Uetd  De  n&WV*.  CU  Jlpaaatt 
prohtonad  Ameneans  from  atcuas 
up  whoQy  twsid  aubtldunaa  tt 
Japan.  Instead,  they  had  to  emer  into 
fototiy  owned  enterprises  wtth  Jape- 
neee  coeapamaa  And  D*  prKi  of 
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entry  ru  itp*a  rncsudatf  a  require- 
ment to  bcenee  Utetr  UOmotofy  m 


£w  these  ttvt  m  re- 
used. Aucncaa  cempantea  fre- 
•mdy  fcuod  K  tfffiouX  to  bnak  km 


In  *  recent  v**mt*.  Mstoae 
Kuroda.  •  tciwr  eCf  icul  ol  lb*  J*P** 
mm  Mnmry  of  UxernatwcaJ  Trad* 
tad  Industry,  nfttrtud  has  Govern-  , 
cxnti  ataeroco  thet  Japea  aas 
abandoned  *a  ftmUrtoas  » team 


the  Japese**  wtat  on  their  m  rt  anOrceodeotcowtaeccsaatttdal 
TKafca*  tM  Mprtiltyuw  to  weft  1  ^r^Mpu^t^iochMm^ 


The  Government  Tries  to  Help 


Bptiwi,  trc?»atoffc*By  sophisti* 

ttted  productl  ft*  tftiftCMBJBOtiCft* 

OOne  equip*****  and  ca«MSftitt*l  *if» 


crampona**  t>  ©**jnt  and  t»r»ii  * 
ww«y.  the  )m  *npM  tftakef.  aa? 
Ow  Jftpanm  Ixft  Ow  dcs«nandft7> 


craft,  where  ix  Japena**  Cover*. »  ^^l^ES^STT!^ 


iftw-UUtfwtovtnuMMjftfinoftt  <  «f^Jj2?!!^^2^5^ 
cMMm«-pteytoburttotodet»r.  -  ^J^^^t^^iT^ 

i  h  etia  th*  cue  to  taost  contra**, 


todutat  **<cj\  ofttrtoi  totftootayjr 
and  products*  wsdtaxsJucnpenas* 
u  ft  prtrtootftttt  lormntoj  n  vratr 
Cultural  dtftmncft*  aav*  *ie* 


DeacndL  *  M<Kwty  eon*utt***, 

Vhawrer  thetr  tone-term  totea- 
t»M  oufM  tc.  japanftftt  Oeu  -  «j4 
expertise  —  te  tVaerty  trsw*. 
Boeaat  w«  ft&ow  ks  Jtpftpmpftn- 


made  k  wrtuaDv                tor  1  ixn  to  dacaja  and  produce 

M^(ZLbCWto«  »iwMftquftl»2Jptn»«o<Ortvt** 

thatrwrnsi ijSST  lof  the  7J7.  the  wmom.  tu^mwm 

The  karum  ^  r*i*oy*up*  be-  .»*  °»l  B4^*!f2"w£S?£ JEE 
rweea  tupplim,  mftnutocwtr*  ant 

*«rttoitof»  »  wJuftd  to  Jtpfta  hft-  t  wet  the jtatoi  the  Jar*a*a* 

drrAatrkMCMDrjufetVlthoc*))-  *,P«xtoced oflhf JOO-aeatT*? 


tiUOU  fnwood  «9oo  to  Japta.  Amrr> 
tea  oocnpftBiftt  iiftTt  often  hid  fma* 
choice  twu>  teem  up  wfth*  Japanese 
(MDpwqr  s*  brtftk  vn  the  mark**, 

Despite  til  dm  da-get*,  strat*- 
**  aHuac**  wKh  toman  com- 
pftnto.  todudtot  the  Japanese, 
eetm  bore  (o  stay.  Indeed,  even  wtth 
the  rt«j«eMiaem  or  vera 
or.  no  em  expects  any 
slowdown  to  thetr  formation. 

American  toreauvtnoM  M  edmirad 
ftrombartt*  wcrfd.  to*m*acom- 
pente*.  wttcJi  eccmfflt  for  to  04117 
daatmrejte*.  out  often  tin  to  tot- 
Men  pftmen  for  heto  to  buJu 
cwrttr****,  Ottu  producta  —  and  far 
thtcapttalfhredadtoauyajrv*.  ^ 
Even  paou.  though.  «*  oendnoo 
to  If*  us  with  f ovetfn  companies. 
Ce  ural  wxort,  Ford  *nd  Ouyiier 
tor*  impon  not  only  component*  but' 
retire  car*  'rem  A*tn>  Computes  n 
bustnesses  rsitpcf  froo  tppttsnce* 
to  pnotocopKTi  to  aiftcWne  tooto  h*v* 
rrjorted  to  'he  »me  tactic  Such  or* 
f  incement*  often  tore*  the  Amerieaa 
compftny  w  iftsdOM  v«xl  deupi  or 
prefect  rnfot  nation. 

3os»es*  teidm  hty*  aba  com*  to 
view  strategy  adtance*  as  a  oecc*> 
jty  a>  S  Aatne*  wtxre  product 
Jtrtmomert  coirs  ar*  exortoant 

It  CCAts  W  million  to  110*  miJBon  to 
brat*  new  Onit  to  market,  so  pnarw 
maceuuul  coropanles  aav*  to  mar* 
kets  nt*3y  throutrout  tin  world  to 
recoup  the  iavnuseaL  Put  requtrt* 
itrateftc  alliance*,  taid  Henry 
Vendt,  pmtdeot  and  cmtf  eucwrvo 
o(  die  SmidiKane  .B*c*7paft  Corpora* 
'jon.'art^ch  aai  roet  <)mtopment  and  * 
wrtopi  Hrremenu  wrta^Soen* 
nnter  Vanonrlfa  of  Wear  Germany. 
Fujiuwa  of  (span  and  VrOcom* 
PLCofBnutft 

Similarly.  vtrtuaUy  no  tn*>  coo- 
puv  can  a/ford  in*  Wlliory  <A  <3aC*n 
A  co«ts  to  develop  a  new  commercial 
Jet  —  act  to  mermen  in*  (SCO  adtion 
to  rxa  mason  io  develop  Utt  enejne* 
(0  power  M.  Per  that  reason,  ntema- 
uon*l  ccTOMVitn*  have  become  a 
way  of  We  « the  aerospace  ttdustry. 


Even  if  the  Japan***  poo*  a*  tro- 
medute  threat  »  prime  contractor* 
auck  a*  BottoC  ttey  ar*  already  tak- 
en* buanesa  away  from  Aracrtcaa 
componeM  svppber*.  otad  D*nd  C 
Uovery  an  aerorsac*  «xp*n  at 
C*n«sw»MeDon  Unrrtrtay  Evcaor- 
rdry,  urev  may  do  In*  aa.ro*  10  the 
pnae  «r«ractora.  *coordto(  to 
many  experts.* 

SLOWLY.  paiafuOy,  Araertcen 
rnanafm  ar*  atarrdnt  that 
dotnt  buaikt**  to  a  flobal  *ceo- 
omy  came*  taonaoua  danxers  aJong 
with  occ<xtac*ue*.  Ham*  ho** 
burned  by  torrtto  aaiancea,  aorae 
mana«era,atleaar.rav*te*tth**jT»> 
tanee  that  made  tbtro  such  oaay 
prey.  The  quttttea  t*  whtthor  raan- 
ajtrs  to  other  toduautos  wis  tears, 
tron  tVir  axas^te.  or  bar*  u  teara 
on  their  own.  * 


GovwTvnont  ornciat*  ar*  at* 
Sonxong  loirnd  **  dang*/  * 
co4*dtryO*prc«J*/aonge** 
b*e*rw*n  American  and  r>^*$» 
ccrtorjrocyenacanc 
ia**  and  rotacng  0*3  oo*c  , 

Uoti*r*reU***a**Aact*d 
last  yaor,  pnarriiacouocat  cona* 
pamM  COUO  not  to*  producTJ 
for  caracal  toaong  or  saw  acroad 
u^s  <h*  Fc«d  and  Crucj  A<s 
fvurwon  had  aocroved  chtrn 
tort**^cesa**orr>*Ur-t*d 
Sua**.  That  tercad  *ucfi  ck> 


Ga*«*dcniptonNVarRdi- 
fld  10  rcra«jn  compenms  i> 
Stood  Of  supprfeie/rhftrr  prod* 
ucts  aorood  to*m  t*i»*a  v,a 
new  rovo  teas  no*d  to  trarsror 
tarja^aoqyr  sard  Thomas  0 
Krtey,  0*ri<a«*ch  *  v*e*  pr**> 
dor*  for  corpora**  dev**opnvr«. 

One*  it  was  rvtuafy  ancctt*' 
bat  for  Amoncan  s*^iwcono>jcior 
corrrparats  to  protect  rh*w  masa 
debgns — th*  "nagaSv**  from 


— trom  forajgn  pe  a***.  f>yt  n*w 
taw*  ruv*  tuDttarmaty 
a»*t>gtri*nod  cupyrigm  c<ot*c» 
Bon  of  masaa  and  mreroccong. 
tmwucTJon*  -mpiantod  *t  sem> 
conducsora.  Comeaned  w«h  th* 
drtignatron  of  a  speoat  F*o*rs« 


court  to  fw  ar  ptttra-^a^ringo 
rrent  casoa.  mat  ha*  nad  a  ora- 
mibc  efface  rt)to  Mi/  cent  of 
aucft  so**  «r*  now  UBMIdL  up 
from  20  to  30  c*arc*rn  rje«ora. 

ouctor  maa«r*  to  *noao*  n  |C-r* 
fsearcn.  A  group  of  e*actr  crac* 
co^raaftr*««tftonforw*4tr»i 
l«acri  cc*i»c<tJumL  th*  M<ro*» 
'ectrorac  and  Comouter  Tacrv 
-oogy  Corporaooa  A  P*ntagon 
adwaory  group  is  *upporang  dn) 
«crtr*aonc4aa*rraccnduc*3r 
ccjrtsdrtlum  10  dfMtof)  marajf  ao 
rurmg  i*mw*ogy  and  angag*  n 
»mrtadcrodcr*e«c<cr*p*, 

Toka«,.r**a*rO*0«C*o<Xrt- 

try  cc#rc««tv*.  tm  fV**aj*«  * 
Ctnca  of  Scaanco  ana  Tocn- 
notogy  Poicy  r*^omm*no*d  m 
Feoruary  tn«t  Amoncan  come*, 
nw*  o*  aftowod  to  ccdaoorsr*) 
not  orV/c-i  r****rcf»  *XVjq%<- 
fast  arcr an  cut  at*o  on  o*v*<-> 
m*nt— tom*tnmg  *nwrvst 
taw*  now  oar. 

'Thar*  •*  no  hys  ten*  now 
a«cMtrw*aro*pac«ex)u*try  S 
tc*T*cecgy»n**».  said  Otwiord 
f  3ruoak*r  0*outy  Assistant 
S«cra^c4Comrn*rc*  Out 
grron  *vn«t  naa  Rap«n*d  *t 
other  mdustm*.  wo  don  l  want  A 
totxacconrntraaon*.  ■ 


[  The  Varieties  of  Business  Alliances 

■  -  *' 

Joint  Ventures  mvorrt  c>*  a*  anon  oi  an  em»Tx*a  p»rny 

own*  soy  th*  parent  compan-w  to  oev*JOp  v  manutactur*  o» 

s*>  parwar  products  onon  in  0  pan-oaar  maA.*t  m  many 

a^ri*ncan-Japarm*Jc^v*rieurr*  th*  Am*-iC4m  contnout*d 

tr*t*<>wcgy.c>rir/to^tn*m**^ 

Jaoana  sa  parm*:  had  mastarod  th*  mnovatcn 

UcertfJnx  A*rrdc>rrrtnts  TyTxaByo*nr«tMt^*rwto 
manuJactur*  and  see  •  fxcooct  ncorpcratang  th*  owner  s  ucn* 
no*ogv  mr*wri  lo»  royany  pjymortj.  But  n  e*ctrcil  po-ver 
cta/rrsugm«nt<cwt*+lvi^  ***cvon»e 
c^wc*r^sand;™^t>tho*inoustri*s  aprea-neh'S  rvav*  rot 

kc*^  tees  to  a  giver  n*r*  »i  c*  prcoyc:  tpcbci  tci  bven- 
prov*»;  on  tr>«  ta^nfujflv  rtsao,c*Dl*M«g  ont-rr  aawe*  manu* 
f*r.iX."-g costs cx  apo*v*i;  tn* teo*oo7\  tone*  proouos 
ja^^secowwniesnavf  ui*ctr.i  i<*nset6ri«:dmestron5 
conp*  tws  «  mo  Unntd  Suta*  *no  aoraac 

MnrkcUnc/lrUr>uf  a^tuTtntr  'Supply  Arrangement* 
ohf  rx  a  p*-mo'  tc  maw  or  sab  anc  sorv»eo  tnr  otie*  *  products 
A*^eriwneomoAn*t  hav*  u**d  tn*s*  ar.-a-^fnens  to  wnpor? 
c»v<os:  w*<^  components  c*  onu*  pfocuT'i  andtod«*i'»Osre 
Am*  -carvmao* orocycum forrgnmaracn  Buraustau^a 
ainces  onar.*ivc*V*  snamg  Arnancantacrv^yogvanc  o*s>gn 
srep.  tctons  vrth  ih*  lor  **gn  portn*-.  mo  r*  ut  nasofienooc 
one*w*yt*ennc*c^»v  transfer. 
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Through  gfft,  theft  and  license,  our  technology  is  leaking  abroad 
almost  as  fast  as  we  develop  it.  So  scratch  the  long-term  dream  of 
>aU.S.  living  off.  exports  of  bigb-tecbnology  goods  and  services. 

Does  anyone  really 
believe  in  free  trade? 


if  the  US.  losee  la 
stalls,  well  fust 


«ood«  tod  pay  foe  tbaa 
and  kawWft- 


■  «  &k»r^  product*.  St*«Jia,»o^Tvir»  out.  Auto* 
»*sticxochaieoot.. ' 

TWi  •  coodurtlaa;  theory  held  by  a  k*  of  people,  b  it 
wcehahk'  toe  riiiasoj;  H  bob  a*  if  it  to  n«  w*»tfcahlfcThe 
whole  lanes  yt  to  betnf  mSoorfy  t»deniif>ert  «a  U.S.  tooo- 
vatkjoo  fat  tecaasolofy  are  adopted  not  ccty  by  fapan  kit 
•too  by  neb  faat-derekpmg  countries  a*  Sooth  ton*, 
kaxa  Tkbra^  cm  tadto. 

While  these  countries  are  mow  than  hippy  to  scU  us 
ouciutot  Hif ad  poods,  they  closely,  control  their  own  fas* 
<  poets  of  technology  goods  ib"y  boy  docs  us.  Exports  of 
coteputare  atd  other  btjh-techDology  peoducta  from  the 
US  «*  still  fanjt,  but  the  kofttctt  prospect*  an  ta 
qoesdoo.  la  axes*  of  ox  baa  technology.  mtai»  * 
computet!  ta  partVular,  developing  countries  an  #*^*/ 
adapting  or  stealing  U  S.  technology  or  Bccne-  - 
tna  it  cheaply  to  rnaiurfer  tore  oo  their  own. 
Many  o<  tbt  resulting  products  are  flooding 
risht  beck  ta»  the  U.$V 

Th> fepenesejtoTekiped  tfcto policy  to e 
fiat  arc  Pnxsct  nor  home  mexke 
the,  se  coats  docltno  wtth  toIusjm, 
ofactnre  for  export  at  email  rnargiael  cost. 
A  pxd  many  developing  countries)  hire 


Afsloat  cjch  deliberate  aucdpolatloa  oi  5 
markets,  wbatavslls  suchapuay  weeper' 
at  currency  dcralaerlcnt  Whether  tht 
dollar  to  cheap  or  dear  to  almost  rrtei- 
erant,  free  txada  to  something  we 
all  beikre  ta  until  it  dishes  wit* 
what  wt  regard  ae  vital  nariooal 


These  are  the  broad  trees*. 
Now  sect  Tocma  Makdtssi ' 
t&u,  41,  an  engineer  bora  ta  ' 
Aleppo,  Syria.  T  jm  ha*  a  mas- 
txr*t  degree  t*  cceasuter  act- 
>enee  from  Sao  JoseiotC*" 
SiUo^VJJ^and^fec- 

losrirate  of  Tcchnokgr 
ta  Enfjand  Grounded 
ta  European  and  U.S.  A 
technology,  Ellas  to* 


'  now  a  Brazilian. 

  Hto  KWpaoy,  Mkzotcc,  r*  lonl't  first 

sad  basest  producer  of  ^xnoaA  computers.  Uiaa  cuae  to 
Sao  Paolo  eight  years  asp  to  teach  oiajht  classes  ta  taji- 
Decrfa#.  tn  1 9f*.  tbc  la&lLtn  forenaaeat  banned  import 
of  smell  cotnpuscri.  Seizing  the  opportuoity,  Ellas  tuned 
tnaa^the»MCidaeemtiait>aeeae«c<«suptOTayl^tfl 
the  tadoatrUl  aoborh  of  Dtadema. 

Tcchaokfy?  "We  worked  from  IBM  technical  man- 
uaIe,M  Ellas  told  Foeasa.  "We  had  a  product  oo  the  market 
by  1913.  We  started  making  20  machlacs  a  month.  Sort 
wtU  be  nukiag  2,400.  Now  my  brother  mry  b«  joiainj  our 
finn.'  He's  t  (rsdaate  of  the  SVxn  School  of  Masifetaeat 
at  Mil.  He's  bees  T**^"t*"i  aa  iaeestmeat  compeoy  ta 
*  Dubai  ta  the  Persba  Cofl,  but  we  need  him  here.  Brazil  i* 
oo#  of  the  world's  fastcst^rowiAf  computer  markets." 
There  you  hare  to  ta  a  nutshell. ioreispen,  some  of  them 
USveducated,  mfjlil  urillni.  to  be  bloat— US. 

techaoiojy  and  reprodoctoi  it 
wuh  protectioo  froo  their 
own  epeeremenrt  Aa  too* 
lated  derelopmeat!  No, 
this  to  the  rule,  not  the  ex* 
ccptkn,  to*  much  of  the 
world.  How.  under  such 
drcumttaaces,  can  the 
US.  expect  to  reap  the 
fruits  of  its  own  science 
and  technology! 

Time  was  when  tech- 
nology  spread  slowly 
Comrmmicsriooi  were 
fJufglth  and  patted 
went  to  freat  leexths  to 
keep  techaologlcsl  ta* 
ooratJoftt   secret  la 
.  northern  Italy  XT  yean 
aco,  steaUai  or  diKlosiai 
%the  secrets  of  silk-spSnnmi V| 
\iaachlnery  was  a  crime  pun- 
ithihle  by. death.  The  ma- 
chlacs were  reproduced  ta 
Enjlaad  by  John  Lombe  ooly 
after  be  spent  two  years  at 
"  "  Induatrulespicoaaetn 
>  At  the  hei(ht  of  the 
mdustrlal  Revolurioa 
Britain  protected  its 
own  supremacy  tn 


rotxu  mqwp  n  tm 
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textile  miwrftCTWt  through  Inn  burning  both  exports  of 
m<cbiaMtpdcmt|»ciooc<g>cnwbotaicwbo»rtobwiId 
aad  roa  them. 

Thai  tafctqpq  oo  thegpetof  technology  wm  ma- 
tually  breached.  Prase*  test  industrial  apiea  to  England 
tad  paid  huge  aura*  to  get  Biltfih  raccJuak*  to  cmigrate. 
By  IBIS  tbot  were  toon  2,000  British  technician*  oe  the 
Eui^tancottdi»tbtrtWDtro«c^iac<ift4tt>iaiaiincw 
geuerati'a  of  technicians.  A  young  British  apprentice, 
SimtKl  Slater,  memorized  the  dealga  of  the  rptaaing 
frame  aad  migrated  to  tat  U.S.  to  1719.  later  establishing  a 
textile  factory  to  Pawtoeket,  KL  So,  in  At  cod.  the  tech- 
nology became  cocomooplacc,  but  U  took  decade**  nd,  to 
tat  meantime,  England  *aa  profiting  handsomely  from  iea 
pioneering. 

Not  so  today.  *bao  30%  of  the  students  at  MIT  art " 
fbreigacn,  many  deadaed  to  mom  to  their  rutin  laada 
aad  erply  what  they  lean  of  US.  technology.  What  oaot 
waj  forbidden,  today  U  encouraged.  Cocoa  share  our 
knowledge. 

Cooaidez  the  cut  of  Lisioog  Shu  Lee,  bora  to  Canton, 
China  to  1949,  railed  to  Bio  de  Iioaro,  now  product 
pluming  miniver  foe  SID  Informatics,  one  of  Sraal'i  big 
three  computer  ccopaaica.  tike  many  leading  BrazHan 
computer  trchnkiana,  Let  b  aa  engineering  graduata  of 
the  BnuUiaa  air  force'a  presogioua  Aeroepact  Technical 
Institute  aear  Sio  Paolo,  Bora  to  China,  raiaad  to  Brazil, 
educated  to  the  US.  "When  I  we*  only  ML"  lee  aaye,  1 
waa  acnt  to  the  US.  to  debug  aad  ofctvrialty  approve  the  , 
lofrwart  foe  the  Leodaat  satellita  wrreya  dcrised  by  Lea- • 
dix  Acroapace.**  Let  liter  worked  eight  yean  with  Distal ■ 
Equipmeat'a  BraxUiaa  eobeidiary. 

Like  Microcec'a  Eliaa,  Lee  had  learned  moat  of  what  he 
knew  from  the  Americana,  ta  teaching  thia  pair— and  ten* 
of  thousands  Ike  them— US.  Industry  and  the  US.  acade- 
mic* created  potential  competitor*  who  knew  moat  of 
what  the  Americana  had  painfully  aad  expensively 
learned.  Theft?  No.  Technology  transfer  I  Yea, 

la  Brazil  am  the  put  tew  yean,  the  Syrian-bora,  US.* 
educated  Eliaa  played  cat-and-mouse  with  lawyers  repre- 
senting BM  aad  Microsoft  over  cocaplalata  that  Microttc 
aad  other  Brazilian  pcnooal  computer  makers  ban  been 
plagiarizing  IBM's  BIOS  microcode  and  MlcroaorVe* 
MS-DOi  operaricaal  aoftwart  uaed  to  tat  DM  PC  The 
case  ~*a  settled  out  of  court.  Brazilian  manuUcturera" 
claimed  their  produos  arc  different  rrvo"t^  from  the  onri> 
nal  to  withstand  accusation*  of  copyright  theft. 

Where  theft  aad  copying  are  not  directly  involved  la  the 
proccaa  of  tcchaolofy  transfer,  dcrelopant  countries  find 
wiys  to  ret  US.  technology  on  terms  that  suit  them.  They 
get  it  cheaply.  Before  President  lose*  Saroey  departed  for  his 
September  nui  to  Washington,  the  Brarihan  government 
tried  to  ease  diplomatic  tenaiooa  by  i.T«""vlng  approval, 
of  IBM's  pirns  to  expand  the  product  bne  of  its  assembly/ 
test  plant  near  Sio  Paulo.  IBM  wiU  in  rest  $70  million  to : 
develop  Brazilian  capacity  for  producing  the  S  gigabyte0' 
3380  bead  disk  assembly  (HDAV 

Ah,  but  there  la  a  tradeoff  Involved  la  the  seeming 
concession  by  the  Brazilians,  The  tradeoff  la  that  DM'* 
expansion  \/Ul  greatly  improve  the  technical  capabilities 
of  local  puts  suppUm  to  make  a  wider  range  of  more 
sophisticated  products.  About  a  third  of  the  key  compo- 
nents to  DM 'a  HDA  catalog  will  be  imported,  but  Brazil- 
Ua  auppUcrs  will  get  help  in  peon  ding  the  rest,  some 
involving  fairly  advanced  technologic*. 

But  does  what  happens  in  Brazil  matter  all  tSat  much  I  I 
Brazil,  after  til  u  a  relatively  poor  couatr*  and  account* 
for  ■  mere  S3  billion  to  the  US.'  SI 60  billion  negative  I 
trade  balance.  Brazil  matter*  very  much.  For  one  thing. 
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whet  happcae  that  himnt  la  similar  wrys  ta  other 
omieptatccoatrio  tad mw dcttloptd carnal wed. 
Bi aU,  mortem,  it  (mi  adtpdag  to  the  computer  at*.  The 

If  include*  cvcmbiat  from  Cm  tray  market  of  Sto  Paulo's 
Boa  dt  li»  district  to  the  k^hly  profitable  ovcrscta 
lubuduilc*  of  BM  tad  Uaityt,  Both  suba&ariet  hire 
beta  operatiat  la  Bcanl  for  mort  thta  six  decadea  tad,  foe 
tit  cttae  beta*,  hire  beta  profatint  from  Inula  doted* 
market  pouot*.  It  includes  miay  tnaauiacrum/a*- 
scmblen  of  micro*  iad  miaicom outers  aad  of  pcrtpbcrala. 
Companies  tUn  art  eppcariat  that  supply  such  pen*  as 
step  taotoo  for  pnatm  tad  duk  dnrea,  eacoucra,  maid* 
layer  circuit  board*,  bita-rtaolutioo  monitors,  plottm  tad 
diutucn.  Tat  Braztliaa  market  it  bnsthaf  with  new 
computer  publications:  two  weekly  tvewsptpen,  tea  mats* 
naea  and  special  sections  of  duly  newtpepers. 

Brazil  it  only  a  few  yean  law  tat  computer  *|t  ltt  per 
ctptta  ccctumpoon  of  euoochipt  weeks  out  to  celt  about 
II  *Q  per  uptu  amoaj  in  140  miWoo  inhabitants,  vs. 
1 100  la  Japaa,  Ui  in  the  VS.  tad  abort  U>  la  Sooth  lore*. 
But  oven  the  poccatu]  size  of  the  Market  tad  Bnnl'a 
•^Industrialization.  It  could  oo<  Uf  absorb  mort  per* 
toaaj  cocBputen  thta  Trance  or  Weat  Germany. 

Tat  potat  U  simply  this:  la  thru  natural  zeal  to  m»Ve 
Brazil  a  modem  nation  rttber  thta  a  dnwcz  of  wmct  tad 
bewer  of  w  ad,  in  leaden  tit  determined  ta  develop  bit*, 
technology  ifiduatry.  whether  they  mutt  bet.  borrow  or 
»toJ  tlx  nx-uu,  Tuhru  to  (krtiop  tufb  ttcL>jot7  Loiu*- 
cry  would  be  to  court  dusrter  la  a  couaoy  where  r»itti™«. 
to  huatxy.  But  la  doing  what  they  mutt,  the  leaders  of 


Irani  aad  other  dcrtlopiaj  couatrtet  rua  strongly  countcr 
to  the  economic  microti  of  tat  US. 

Bectuat  of  cheat  nationalistic  policies,  fordta -owned 
amiitrrbaaatdo^coizTetiattaiVizU'ipcncoalcocB- 
pater  aad  minicomputer  market,  Brazil's  computer  Indus* 
try  it  oot  huh  tech,  if  that  mctaa  boat  o**1  the  cutting 
edge  of  worldwide  technological  advance  But  if  doeaihow 
the  ability  t4  BrxxUiaa  buaiaeaamca  aad  tcchaicuaa  to 
stop  fct  aad  absorb  standard  techaolcfy.  tvithout  ptyiag 
devclopcaeaf  coats,  la  cotapuf  era,  where  knowledge  it  the 
moat  trpeaam  compooeat.  It  becocset  chtip  to  ta*aut»c« 
tare  if  you  get  the  kaowledte  fret  or  elmoathte.  The  VS. 
derelopa,  Brazil  coput  aad  apphet.  There  art  pertupt  t 
doxca  Brazua  today. 

"We're  a  late  catty  tad  caa  pick  the  best  techaolojy," 
atyt  Rooald  Leal,  3d,  co-owner  of  Comlcro.  a  CAD/ 
CAM  equfataeat  aad  coo  ml  tint  "We  don't  wartt 
money  oo  thlata  that  don't  work,  la  I  HI  we  aaw  a  mar  ket 
here  tor  CAD/CAM  done  with  microcomputer*.  We 
ihovpcd  around  the  State*  aad  made  a  deal  with  TdvW 
Srttcma,  a  S10  milboo  California  compaay  that  hat  11% 
of  the  VS.  micro  CAD/CAM  market.  T&W  helped  ut  t 
lot,  We  teat  people  to  train  tad  they  came  to  teach  ua." 

Comicro  karaed  £atc  Stya\Lcat:  "We  developed  new 
software  epplitaaoat  that  wtYe  bow  ctpomat  to  TAW  " 

Brtal  cxportiai  computer  detipia  to  the  VS  f  Only  fire 
yem  after  BM  bctaa  act  oat  a  mast  market  for  the 
personal  computer,  the  VS  home  market  u  beta*  invaded 
by  forajn  products— of  which  Cocaicro's  are  only  a  uay 
pan.  Techaolopcal  accrttt  scarcely  ctut  today. 

Aita'f  the  tnnllaaa  aad  the  otben  tuaply  doia|  what 
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Um  di4  *  ccuwr  «&<  «  t#»<>f«ocacaM  tu  Ittft&t 
UkduMriett 

U  that  wot  all  the  Mtatdo*  mljbt  not  be  m  tenou*  for 
the  VS.  htt  pick  up  toy  OS.  uvi^  tfcm  dan  *a4 
count  the  •dirmktmcsti  to  Adao-rnad*  pcnoaaj  com- 
pjim  claimla*.  to  W  tW  eqvtakst  of  cm  DM  PC  but 
tclU&S  at  maybe  two-ihlrde  of  HM*»  pile*. 

Acoordiai  to  Dataqoeac.  «  market  rcsnarcb  (urn,  Aaua 
fvppUm  will  product  nearly  *  -*  oillioa  pcaoaal  comput- 
er* thu  year .  At  that  ram,  they  tbould  capewt  one-third  ol 
the  world  nirkct  by  am  yttr,  Teiwaa  sow  U  cxporaaf 
60.000  penoeul  coapuMf  motherboard*  aod  intern* 
monthly,  90%  ol  which  art  OM<ocDp*tihk.  Of  the*. 
70%  jo  u  the  VS.  tod  moat  of  the  rm  to  Europe;  ton*. 
Horn  Konf  aad  Siajaport  together  *bJp  another  20,000 
each  month. 

D<u^uc>t  uyi  U  take* i  ooiy  &rt«^wttk*  aim  i  new 

jjctuffd  aad  thrpped  back  to  the  VS.  from.  Awtt-" 

Tbui  the  U5.  Wi  tbc  development  com*  while  for* 
cifocn  try  to  cream  off  the  market  before  the  development 
cot  it  ua  bt  mowed.  That  It  the  bit  dancer.  Tbe  day* 
when  a  penoo.  could  be  executed  iu  toduuml  captoaxct 
arc  goat. 

Pmtdeat  fUaxao  recent!  r  *"*n«d  tbit  the  US.  la  bctax 
vkttffiued  by  the  tmerctoooal  theft  of  Amcncaa  creaov 
icy,  Too  parry  countries  rum  *  bliad  eye  when  thJtr 
ctoxen*  violate  patent  tod  ccpynibt  lew*,  la  191)44  U  S 
diplomat*  tucccWuUy  preaaurtd  Korea,  f  Ixapore,  Malay* 
tu.  Taiwan,  Koc|  tent  «od  Thailand  to  »ta*a  or  at  lust  to 
drift  legulaooo  entoranj  pett&u  tod  copynj&t*  more 


Krtcdy.  Brazil  la  *  major  holdout, 

Tbe  di&cultl**  bevwtol  Iraal  end  the  VS.  orer  coot* 
outers  cmuIUxed  la  tbc  \9U  taformadc*  law,  which 
9rtol'a  Coofra*  pitted  ortrwhelralafty  oeai  the  tod  of 
two  decade*  of  anbury  ml*  The  law,  la  tffoct.  Updlsn 
itcaliod  lo  k*n  m  the  neam*  arc  VS.  tachaotocy  «• 
porter*.  CocopUiaa  the  bead  of  t  leading  multinational 
wboM  buuart*  baa  beta  curtailed  under  the  acw  law: 
Tbry  w»m  our  ttch&ofofy  but  waot  to  kail  our  open* 
uoo*.  TbU  whole  abow  it  tpoatorcd  by  a  haadfu!  of  tktrp 
bvttianaaxa  with  coaaccooat  ifl  Braailia  who  arc  ouluaf 
ptka  of  roooey  from  their  aaooaalitaL** 

Tbe  acw  law  fonaallr  memd  the  trtntlaa  micro*  tad 
auaieotapuicr  marktt  for  wholly  owned  Iranliaa  bnaa.tt 
allowed  wholly  owned  tubudurut  of  foroia  coo p*aie»— 
UM  tad  Uauy*— to  continue  uaportiai.  aaacmbuai  aad 
•4^101  ouiAhamft.  but  aot  out  oiaofKSM  of  larram.lt  . 
ga  gsyir  ±tx  Srsr1-^  cs=ysiia  v«  ta»M<  «o  <«^< 
over  that  cad  of  the  buataett, 

Uoder  the  law,  pint  rtnrum  with  fortlxa  firm*  wtrt 
allowed  only  if  IrauUaaa  owned  70%  of  the  ttock  aad  bad 
»tfxhftolopcal  control*  aad  "dccitioo  control'' 

The  mara  laatrumcata  for  iaplciaeatta<  tbia  policy 
were  ux  laceaam  tad  liceatinf  of  uaporta  of  forcita 
bardwart  aad  kaowbow,  all  to  bt  approrcd  by  the  *<crtt*r* 
tat  of  tofornutvoa  tacace  (Slit 

a  1911  Irixd'i  tbca-mtlrtary  ^yvcrnoeat  decreed  ihtt 
ill  would  control  the  corspyttr  aad  t*mi«»du<ux 
true  tad  import*  of  aoy  aad  all  equipment  conttirurn 
chip*.  The  UBpbcauooa  arc  npcoaily  omiaoua  for  VS. 
i&trmta.  aVanl'a  SU  la  modeled,  *.uiu  openly,  oa  fapaa'a 
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Doeanoui  Miasrcry  of  bstcratooe- 
al  T»adt  A.  loduacry  iMTTO.  Sa- 
ri's CoraMtcr  mIkt  todry  hi- 
low*  tbt  bat  of  a  tu4-rt/oa  n- 
ran  by  MJTJ1  lUsoenb 
GtunJ  not  en  ibt  Coojwti. 

la  tbt  IftOt  aad  IWOa  KJT1 
uatd  Up*»"s  oxbt  tomp  tx« 
cbaaxe  coatrola  to  wirt  off  wbai 
Its  aannrultse.  aupejWwooat  of 
tbt  dir.  Sbifcna  UWu.  cafled 
*tht  UtmIoq  of  Ammu  tapt- 
ui."  la  loaf  and  htm  aejocu* 
boos  u  lix  Uct  rjo«.  labsthi 
told  OM  attentive*:  "Wi  will 
u&t  every  racastin  to  obteruci  tbt 
tacctas  of  your  buiiatas  wlcu 
you  ttUM  OM  pateata  to  fapt- 
acst  fenaa  aad  tWp  them  ao 
roort  thaa  JX  royalty."  ta  tb*  tod. 
DM  agreed  to  kU  iti  patcats  sad 
accept  MJTTt  *4-aSuwi«n  xuU- 
aact  oa  bow  03ia7  cotnpoten  It 
could  tauter  ta  to**.  How  corny 
JaptaoMprodurawouriUiUdia 
lot  Ui.  today  it  thai  cooatry  bad 


No  mm  bow  foa  tlkt  K  t*  capita 
or  »7  aoOar  til— n.  mm  of  tbt 
wotifa  imImioioic  f  m  tbt  UJk, 
foai  aad  Karoya.  Don  at  rabded, 
taoaaK  Too  amaflai  audita  tut  tar, 
avaodalK  u  j*W  niw—ioti  tbat 
work  so  Uriio|rotantfcaav  


wkilt  tbcy  uUc  iib«  Branliaaa  do 
wbai  tbcy  pltaac 

Ui.  Outocu  Lm  rctpoadtd  ta 
aiaoiactMtm*  coraplaiata 
motp*a|  patted  products  at  ibt 
border,  lot  tbc  Taivaacsc  aow 
bm  aocb  coat  adr  route*  that 
tbcy  taa  caady  afford  w  Ucc&t* 
trchaokcr  tbat  tbcy  ban  already 
copied.  Tbt  Koreans  arc  taott 
aervpuloua,  but  putted  ttcaoo). 
on  aot  reexported  to  tbc  Ui  u 
wry  bard  to  cocool 

More  thaa  tarn  years  aro  Idaoo 
d>  Castro,  praadcot.  of  Data  Cea« 
ad.  told  •  Coouacrcc  Depart* 
taeat  ptatl  that  foretxa  aaooaa' 
cotapvrtr  pobocs  "tbrutco  tb* 
scmcrare  aad  hmin  of  ibt  Ui 
coraputa  tadtutrp.-Dr  Caairo  cx- 
pUtaad  wky:  "Ui  cotapwur  coca- 
Males  an  retuot  oa  totcmaooaal 
buatocaa  aad  dam  a  rubttaatul 
roroca  of  irraanM*  froa  cxpona, 
leeaoat  of  tbt  taprd  pact  of  tacfc. 
•jlopul  drrtloptacat.  Cm  tadW> 
or  u  caaiul  iatcaatTc.  Cfowta 
aad  dcrtlortacot  nJy  bcanlr  oa 
aa  rrpaa<ftai  itraaoc  baac  Tku 
caa  oafy  ooom  trots  full  aaftxifo- 
ooa  ta  racaaUaood  aad  dcxtoptaf 
tJoiaJ  avvkcta.  Hdiaacc  upon  do> 
racaoc  raarkra  ia  aot  caoocb.'" 

Yet  aha  miatlaf  tbc  trariiaa 
fOTrraaMatli  dnaaada  for  «  de- 


prpaamf 

Soot  'Ji  tcoootaws  aw  tW- 
KTu^ai  ibt  rtaall  of  Om  laorfOt 
poUy  u  tbc  "aotat  taarier  H- 
kci."  Tbcy  oxaa  that  prottct>o»< 
ua  iatbt  boot  aurbn  uadi  to 
create  aa  export  upabUiry  at  tow 

raarsMalcoac  _    _ 

"Hoot  nuitrt  matoxa  by  oot  couctrr  iia?>ly  lii»c»  ^aJc.  a<  Cajtro'i  D«u  Ccacxal  u  adliaf  tocaaolosy  k«  iu 

lufutaa'awfcrtilurt  abroad.-  aaytMn^raulbuinaa.  tcLpat  aupcnaui  to  Cobra,  tba  aUitf  tOTcraacM  cota- 

it.J»TUM  ibt  twJu  of  coccywuT  MauLiooea  of  ia«ow  Mta  coapur,  Otba  Ui  cocapota  avaoWxmrcn  ui 

ooeal  cootprctv-i  ta  k^b  tccbaolory.  'Tobapa  ma  MWai  tuic 

oort  w/pnuo-u  tbu  crpon  .Xxcaa  U  uot  jwbaaod  at  Om  Hcwktl  Pacbard.  ia  bVanl  aiact  IH7  witb  a  wboUy 

cxytrtat  ofdorataoc  toaaoa^  Hoat  raaxitt  prototooa  owt>«d  a>budiarr  to  import  «od  acmca  ibt  coeapaar'a 

lowtn  tbt  poet  at  boot  wiuk  luunx  it  abroai"  products,  baa  Mat  abthad  its  buaiataa  tato  partacnbj> 

ftriiil  twt[r  baa  auaolu  tsuoooaa.  OM  aod  otbtr  Ui  vitb  totbpe.  a  Iruilua  ^odvumal  aad  hcuuaca  rrooav  A 

compute-  oocapaaMt  tra  ti»n»iaTUk<  tacbookfy  to  bnxJ  atw  bnert.  Ttata.  100%  aruolua-owaad.  will  raalt  Kf 

aaorwbdort.  cakul^un  aad  cuaKocaputcn  «ada  its  ova  braod  ouat. 

Tbt  trariuat  raay  ban  paaoad  ■  ruliry  tbat  tbt  'Ji  "Ooly  a  few  jwi  .jo  Kf  rrfuatd  to  cater  >otat  reorurra. 

tu  beta  uaablt  poutKaUy  to  aodrm:  tbat  wbUt  tbert  i  but  aow  wc  ban  oats  fotat  ia  Mexico,  Cbiaa,  Brazil  aad 

do  way  to  check  tbt  fast  dssaaataaooa  of  tecbaolory  Koru."  uya  •  coapaay  tstcotm.  *la  ibt  paat  wt  felt, 

today,  tbt  real  prut  ia  tbt  world  ccoooray  u  a  Urge  aad  aiact  wt  owned  tbt  tcchooiofr,  wby  aban  tbt  probtrf 

naWt  oaDCtul  muiet-t  ^xct  bn  ocvxi  to  auypon  Tbea wtfouad wtcowldalMtBMtboMforatatamxeu 

ccoaocaxa  of  acaJt  aad  rooooraKt  of  rptoalixaooa.  U  aay  otbtr  way." 

*bcn.w*jil«  a  couacrycaatMlooxa  protect  its  tecbaoJorjr  HmH  troinxM  Loeno*  HipaooJ  Verooa.  ■  vrmaa 

cm«nJn  it  caa  toU  -wt  a  poet  oa  actca*  to  Ita  raarxex  aaaJr><  o<  latcnuoooaj  Wua>ua,  ttr*  of  *orU  wcbAolocr 

AS  owratr  of  tbt  world  t  Uryrst  aaJ  taoac  •maolt  autiet,  awini:  "Ltcrpt  k*  faixblr  taooopobroc  ututoooa,  il* 

tbt  Ui  baa  uauatd  power,  byyer  baa  i  bt*  adeaata<t  over  ibt  atikr.  Couacnta  bit 

Tajwaa.  JCorea.  Hoar  loot  cod  SiOiai>orr.  IkIiaj  Wjt  kVinJ  aad  bviu  caa  cootrol  tbt  Cow  of  t«cbooki(7  acroa 

latrxaaj  oujlets.  couU  dtrrJop  oojy  VrctUM  tbcy  bad  tbeu  bdrdtrs  aad  then  lyKemaucaJy  r>ia  by  bunai  tecV 

cxay  ia4  cbc*«  acccaa  to  tbt  neb  Ui  r&uxet.  aolocr  cbcaply." 

Wby  docsat  ibt  Ui  reciprocate?  Tbc  ftuita  Adouai*<  Vcraoa  draws  tm  orataoua  parallel.  "A  ccarury  a«o  tbc 

tJiooa  baa  tbrcatcacd  v>  mtnet  iraporu  of  braitLaa  asulttaaooaala  were  ia  plaataooa  axnculrurc  aad  eJectnc 

cxporutoibtUibyDrcit  if  tVari dotaat  l|prot«ct  power, Now tberYc aJ root Cwctuae feu uebxiofT aad 

aofr^art  wttb  atw  copyntbt  Icxriatsoa.  21  allow  note  faaaijrttcat  tbilla  wert  abaorbed  by  local  people*.  Tbt 

K*at  vcaruret  wttb  fornca  bnea,  aad  Jl  pubUib  cxpbat  aarat  tbta|  ts  bappcaiai  ia  otber  ttiU  today,  ladodiai 

nalca  cvnailiax  Slit  axbttrary  bcaanor.  coeaputtra.- 

***  Iranliaas  art  barely  atrabliaf  ia  tbtsf  boots.  Tbi*  u  wby  tt  cuies  Ltd*  dJfertact  wbetber  tbt  dolUr 

Iraalua  ccbculs  toot  tbat  if  Xranbaa  eiponi  to  tbt  Ui  u  cbu*>  or  dear.  U  Out  eujbry  cUib  berweea  uuouUaos 

art  curtod.  Brari  wool  be  able  to  cara  caoutb  doUan  to  aad  fret  trade,  aaooaaluaa  aeoaa  to  be  wiaatac  Wbert 

Kmce  its  cniabiaicztersai  debt  Rpiotnitaoibotbcouk  4on  tbsa  leave  tbt  Ui.  dxeaa  of  bteorsurii  bixb-tecbool- 

tnea  wast  to  arcad  a  ibowdowm.  M  ibey  berp  taUiox.  Aad  Cfy  auppiM]  *o  tbr  world!  Xjadtiy  abaaerwl  M 
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HIGH  TECHNOLOGY 


Clash  of  the  titans 

After  steel,  motor  cars,  consumer  electronics  .and  cheap  micro- 
chips. Japan  has  begun  to  challenge  American  pre-eminence  in 
the  one  industrial  area  the  United  States  has  long  cherished  as 
its  own:  high  technology.  The  two  are  girding  up  for  a  trade  war  in 
high-tech  that  threatens*  to  be  bloodier  than  anything  yet 
Nicholas  Valeiy  reports  on  the  strengths  and  weaknesses  of  the 
two  technological  superpowers 


The  rece  nl  mo*  ic  "Gunf  Ho**  |c  is  a  toi  of 
hughs  out  of  the  many  misunderstand- 
injs  thai  ensue  *hen  a  Japanese  car  firm 
mf-\«  tnio  a  tad  tittle  town  in  Penmyt- 
%*ni».  Stereotypes  abound:  dedicated 
Ji?<ne*t  manager*  putting  in  double 
shifts.  iaz>  Amencan  loudmouth*  slowing 
do*n  the  «<embl>  line— *ith  the  locals 
winning  a  baseball  match  between  the 
i*o  sides  only  through  brute  fore*  and 
intimidation. 

All  food  dean  fun.  In  real  lift,  howev- 
er. Amencan  workers— despite  the  popo- 
lar  myth— remain  the  most  productive  in 
the  world  (see  the  feature  on  the  next 
pjge).  In  terms  of  real  trots  domestic 
product  (CDP)  generated  per  employed 
person,  the  Untied  States  outstrips  all 
major  indent!  countries.  Japan  includ- 
ed (chart  I).  The  problem  for  Americans 
is  (hat  the  rest  of  the  world  has  been 
catching  up.  In  the  decade  from  the  first 
oil  shock  to  ir.crc*ves  in  annual 
productivity  in  the  United  States  had 
been  roujhh  a  seventh  of  those  of  its 
t#<  ccvoursr  *xv*t  a  ■  m 


mijor  trading  partners. 

In  the  1960s.  Amencan  companies  held 
alt  the  technological  high  cards  and  dom> 
nated  the  world's  markets  for  manufac* 
tured  goods.  The  United  States  supplied 


c\er  tftrecaur.en  of  nt  .eituwon  «t». 
half  thy  moto:  nr>  and  «  qiuncr  o*  :ht 
veer  u%ed  «round  the  *orld  Yet.  a  mere 
two  decade*  later.  Japan  bad  taken 
Amenca's  place  as  trie  dominant  supplier 
of  such  product* 

The  »con>  for  Amen:an>  ooes  not  end 
there.  Over  tne  pas:  2!  j-an  ine>  hate 
seen: 

•  Their  share  of  world  trade  faD  from 
21%  in  IVtrtno  U%  ir.  !V83. 

•  The  Amencan  trade  balance  go  from  a 
surplus  of  Si  billion  in  1960  to  a  deficit  of 
$150  billion  last  year. 

•  More  worrymgly  soil,  the  country'* 
trade  balance  in  manufactured  good*  slip 
from  a  healthy  surplus  of  $11  billion  as 
recently  as  1981  to  a  defiai  of  S3:  billion 
lest  year—approaching  IN  of  America's 
total  output. 

•  The  >olume  of  its  manufacturing  ex* 
pom  tumble  32%  over  the  past  five 
years— with  every  $1  billion  of  exports 
test  costing  an  estimated  25.000*Ameri- 
canjobs. 

Angry  *°4  confused,  businessmen  in 
the  United  States  have  had  to  stand  by 
and  watch  as  "smokestack"  industry  all 
around  them  has  been  snuffed  out.  Then 
came  the  unthinkable:  if  the  Japanese 
could  thrash  them  in  mainstream  menu* 
facturing.  would  they  gne  them  a  mauling 
in  high  technology,  too? 

By  (he  beginning  of  the  1980s,  it  began 
to  look  as  if  they  would.  It  became  clear 
that  the  Ministry  of  International  Trade 
and  Industry  (Mm)  in  Tokyo  had  "target^ 
ed"  not  just  semiconductors  and  comput- 
ers but  all  of  America's  high  technology 
industries— from  tcrospace  to  svmhet* 
materials— for  a  bhukneg  attack. 

Six  years  on.  Japan  has  scored  some 


Staying  ahead- 


...but  falling  behind 
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:  Power  w  the  elbow 


■    Amer.un*  won  even  bit  as  nara  as 
I    une  often  a  kk  wrctr  uun*4ht  Jaca- 
'  ncvc — »ni    pae.-air  prcrcrttor-ateh 
more  * tuxz  is  ins  crottss.  Tot  average 
outou*.  oi  Amrnrar.  worsen  us:  year 
»as  To?  Japanese  ecuwaleni 

was  SH_5«;  ta:  an  iterate  1W5  ei- 
chaste  rate  oi       to  we  coUiri. 

8ui  UrouT  orxfucavr*  r>  only  half  the 
Ston.  Tot  anoxr.  c:  cao.:*.  a-»?iie3  to  a 
*o*is: » tiro*  a  srusa..  toe.  Tor  tra6» 
ttona. ceftmtio:  o.  ccosursv.r*  ico:pu 
per  nour  o:  a  u  »or*e  is i  makes  n  c.  fncul  i 
n«  measure  thrsr  mrut?  \crarately 
True,  tae  oefimnoe  refects  *L  ;n:  fac* 
tors  that  conmoute  to  n«ar  ourpui— 
from  advances  te.  techno  p.  better 
tr.irsanon  oi  ca»nr>.  icr-ovemen's  in 
th:  may"  procurer.  t»  crfartvec  and 
shirker  management.  io  career  efforts 
b>  tne  workers  themselves  as  *ell  as  the 
impart  of  changes  tn  tnr  amount  of 
capctal  employed. 

lo  1VS3.  the  ADencaa  Bureau  of  La- 
bour Statistics  introduced  a  yardstick 
called  mulufactor  produxury  This 
shows  (he  chances  in  the  amount  of 
capital  as  well  as  Ubour  used  trt  produc- 


tion ke^oruac.  its  data  for  19-*0-£S.  me 
bureau  founc  tna-  mui..ta:tor  prod  octr* 
n>  in  tar  IruteC  States  increased  at  an 
j\rrjfr  annua,  rate  of  •  fo:  the 
pence.  AS  output  per  hour  over  the 
same  penod  increased  b>  an  annual 
2.5%.  capital  procucuvity  inched  up  by 
oon  «  moc  est  U  t\  a  year. 

Overall.  America's  mulnfactor  pro- 
dusmn  has  snowr  r»o  distinct  trends 
o^  c;  w :  ras*.  2i\ ears.  L  r  :ne  first  od 
snoc»  0<  29*3.  tne  cesntrv  experienced 
an  annul  2%  muttitaetur  crona.  then 
as  annua,  average  of  only  0.1%  from 
19";*  cc  ivii  The  povonz  slowdown 
seems  tc  ha*  e  resulted  from  high  mterest 
rates  keeping  the  brakes  on  capital 
spsncirf.  whiie  more  people  were  hav- 
ing io  *ori.  lonjer  hours  to  hang  on  to 
:ne*r  jobs.  - 

Ho*  did  the  Japanese  fare?  The  driv- 
ing force  behind  the  Japanese  economy 
over  the  past  25  years  has  been  the  high 
growth  m  capital  input.  Mr  Dale  Jorgen* 
son  »id  his  coLeacues  at  HarCard  uni- 
versity reckon  it  has  been  roughly  double 
that  in  the  Lmted  Sutes.  Growth  rates 
in  Ubour  productivity  have  been  much 


no  I  able  hits.  A  group  of  American  econo- 
mists and  engineers  met  for  three  days  at 
Stanford  University  Oliforr-ia.  last  >ear 
io  assess  tbt  damage'  They  concluded 
that  Japanese  manufacturers  were  al- 
ready ahead  in  consumer  electronics,  ad- 
vanced  materials  and  robotics,  and  »ere 
emerpng  as  America's  fiercest  competi- 
tors m  such  lucrative  areas  as  computers, 
telecommunications,  home  and  office 
automation,  biotechnology  and  medical 
instruments.  "In  other  areas  tn  which 
Americans  sull  h^)d  the  lead,  such  as 
semiconductors  and  optoetectrunics. 
American  companies  are  hearing  the 
footsteps  of  the  Japanese' .  commented 
the  Stanford  economist  Mr  Dame! 
Okimoio. 

How  loud  will  those  footsteps  become? 
American  industry  may  have  been  deaf  in 
the  past,  but  it  certainly  isn't  any  more. 
And  never  forget  that  Americans  are  a 
proud  and  energetic  people.  More  to  the 
point,  they  are  prone  to  periodic  bouts  of 
honest  sclf-refkajon—  as  if,  throughout 
their  two  centuries  of  nationhood,  they 
have  been  impelled  forward  by  a  "kick  up 
the  backside"  theory  of  history. 

Once  every  couple  of  decades.  Ameri- 
ca has  received  a  short  and  painful  blow 
to  its  self-esteem;  Pearl  Harbour,  Sput- 

'Symposnua  on  Economics  and  Technology 
held  at  Stanford  Unn  truly.  March  17*19 1983 
Now  puNishe*  as  "The  Positive  Sum  Strategy: 
Htrnevwnl  Technoiofy  for  Economic 
Gro«ih"  by  National  Academy  Press,  Wash- 
ington. DC. 


ntk.  Vietnam  are  recent  ei*roples.  What 
follows  then  is  usually  a  brief  and  heart* 
searching  debate  along  with  a  detailed] 
anajym  of  the  problem,  then  an  awesome 
dnplay  of  industrial  muscle  coupled  with 
unexpected  consensus  between  old  adver- 
saries—most  notably  between  Congress, 
business  and  labour.  -  .  » 

With  its  ceaseless  shipments  of  cam- 
eras, cars,  television  sets,  vvdeo  record- 
ers, photocopiers,  computers  and  micro- 
chips. Japan  unwittingly  supplied  the 
latest  kick  up  the  broad  American  but- 
tocks. A'ter  witnessing  Japanese  export* 
ers  almost  single-handedly  reduce  Pitts- 
burgh's steel  industry  to  a  smouldering 
heap,  drive  Detroit  into  a  ditch,  butcher 
some  of  the  weaker  commodity  microchip 
makers  of  Silicon  Valley,  and  threaten 
America's  remaining  bastions  of  techno- 
logical clout—  aircraft  and  computers — 
then,  and  finally  then,  American  lethargy 
ceased. 

This  survey  tries  to  assess  the  strengths 
and  weaknesses  of  the  world's  two  tech- 


America  may  still  have  the  largest  sh>re 
of  high  technology  exports,  but  Japan  is 
catching  up  fast  It  skipped  smartly  past 
West  Germany  to  become  the  second 
largest  supplier  of  hijh-lcch  goods  in  1980 


tnr  iam«  for  tne  r»ocourtne»  AL'ioic.  | 
in:  p:owt».  tn  jatunrve  proouctivity  out- 
s-rjpnec  taa:  in  tne  Lmied  S:aie»  until 
lv\  *nenpic>cac:ivit>gro»iht>egicio 
slo»  drana:icalh  is  Jasaa  Thereafter. 
wi:&  Vietnam  remnc  n  and  two  oU 
shocks  anead.  me  American  economy 
flexed  us  muscie>  and  cvpec  more  effec- 
nvelv  Then  the  compeiiiive  advaniage 
Started  io  move  baci  tn  America  i 
favour. 

The  mieresnng  thing  ts  «hai  has  hap- 
pened since  the  las:  recession.  Mu>nfao> 
»«  proouc&vin  in  the  Lmted  Siaies  has 
bee:  ru*mmg  ai  ar.  average  of  5%  a  sear. 
»huc  ine  po«th  tn  labour  producuvityrs 
cow  averapog  neart>  4%  a  >ear.  Thai 
means  thai  pruducttvirv  of  captial  em- 
pk>ved  is  no**  growing  ai  wcQ  over  6%  a 
year. 

Could  this  be  the  first  signs  of  the 
pTOOuctnirv  pay-off  from  the  SSfl  billion 
iha:  Detroi:  spem  on  new  plant  and 
equipment  over  the  past  half  dozen 
years,  the  combmecT (additional)  SlSO 
billioo  invested  by  the  airlines  since 
deregulaooa.  lelecotrtmuaicaiiotts  firms 
since  the  atat  consent  decree  and  the 
Pentagon  «u>ce  President  Reagan's  de- 
fence build-up  began  m  1980?  li  looks 
remarkably  liken. 


nological  superpowers.  For  if  the  past 
decade  has  seen  some  or  the  ugliest 
recrimination  between  Washington  and 
Tokyo  over  trade  issues  generally,  imag- 
ine what  the  coming  decade  must  have  ut 
store.  Henceforth,  industrial  competition 
between  America  and  Japan  ts  going  to 
range  fiercely  along  the  high-tecb  fron- 
tier— where  both  countries  take  a  special 
pnde  in  their  industrial  skills  and  chensh 
sacred  beliefs  about  their  innate 
abilities. 

The  question  thai  ultimately  has  to  be 
answered  ts  whether  America  is  going  to 
allow  the  Japanese  to  carry  on  nibbling 
away  at  its  industrial  base  without  lei. 
hindrance  or  concession?  Or  are  the 
Americans  (as  some  bystanders  have  be- 
gun io  suspect)  about  to  take  the  Japa- 
nese apart"? 

With  the  gloves  now  off.  which  of  the 
two  technological  heavyweights  should 
one  put  some  money  on?  In  the  blue 
comer,  Yankee  ingenuity?  In  the  red, 
Japanese  production  savvy? 


(chart  2  on  next  page).  Only  in  thiee 
high-tech  industries — communications 
and  electronics,  office  automation,  and 
ordnance— -have  American  companies  in- 
creased their  market  share. 

>*icc*OM-ST*va»sin-K* 


Copycat  turns  leader? 

Is  Japan  still  a  technological  free-loader— or  has  rt  become  a  pacesetter  tn 
high-tech? 
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Catching  up 


xl    F3    H    It    *    C  $} 


The  Japanese  know  they  do  riot  have  * 
chance  ta  fields  that  art  either  defence- 
"  related  (for  example,  weapons,  aircraft, 
sawllnn  and  axicmcs)  or  too  dependent 
oa  imported  energy  or  raw  rnatenaU  flilce 
petrocheminH).  But  they  sec  eserything 
else  as  up  for  grabs.  Even  in  livers, 
software  and  ccmputer-iat  eyrat  ed  enp- 
ncericg— where  American  pre-emiaence 
was  loo;  thought  unassailable-— the  Japa- 
nese ha>e  begun  to  make  inroads. 

Who  would  have  thought  it  possible  a 
decade  a  jo?  Of  the  500  breakthroughs  in 
technology  considered  scmina*  dunng  the 
wo  decades  between  1953  and  I V73.  only 
5%  ftome  34  intentions)  were  made  in 
Japan  compared  with  63%  (315  inven- 
tions) in  the  United  States.  Despite  its 
targe,  well-educated  population.  Japan 
has  «on  onlv  four  Nobel  prues  in  <oence» 
American  researchers  have  won  158.  It  is 
not  hard  to  see  why  Japan  has  been 
considered  more  an  imitator  than 
innovator. 

Stanford  University's  Mr  Daniel  Oki- 
moto  lists  half  a  dozen  reasons  for  Japan's 
lack  of  technoJopca]  onpnahrj  in  the 
past: 

•  As  an  industrial  latecomer,  it  has  al- 
ways been  tryint  to  catch  up. 

•  The  Japanese  iendenc>  tcmards  group 
conformity  has  nude  it  difficult  to  win  a 
heanng  at  home  for  radical  ideas. 

e  Research  m  Japanese  universities  ts 
bureaucratic,  starved  of  cash  and  domi- 
nated by  old  men. 

•  The  \enture -capital  marlet  is  almost 
non-esiMeni. 

o  Lifetime  emplovment.  along  with  a 
rigid  semont}  system,  stifles  innovation 
inside  industry. 

•  And  the  traditional  heavy  gearing 
(high  debt-to-equity  ratio)  of  much  of 
Japanese  industry  has  made  firms  think 
i* ice  about  taVmg  nsks. 

All  these  things— and  more—have 
been  (rue  to  some  extent  in  the  past,  but 
all  *re  a'M>  changing.  The  deregulation  of 

W  t:xuit  Aocujr  mw* 


Tokjc  *  f.:^naa.  mark?:*,  for  ««aRCt.  o 
torr.np  Jaoanesc  cumnames  to  reduce 
tneir  leseis  ot  debt  isee  aceomoanying 
feature  or*  next  page]  This,  tn  turn,  ts 
maa,tng  :nrm  more  adventurous,  wniit  a: 
tne  samt  unt  ntrotnp  ferrate:  a  numoe: 
of  ventute-captul  funds. 

Japan's  "in  mi  We"  balance  of  techno* 
logical  trade  (its  receipts  compared  with 
pa>  meats  for  patent  royalties,  licences, 
etei  vkbch  bad  a  ratio  of  1:4?  a  couole  of 
decides  «g?  came  within  a  wnrsker  of 
ocng  ir.  ralancs  tan  jear.  That,  said. 
J^pan  Kin  euys  its  hjgn-iecn  goods  and 
koowbow  predominantly  m  the  West  and 
selis  them  mainly  to'  the  developing 
worid. 

In  certain  industries,  however.  Japa- 
nese manufacturers  have  aireach  started 
bumping  xhtv  heads  against  the  ceiling  of 
current  I  now  bow.  There  are  no  more 
high-tech  secrets  to  be  garnered  from 
abroad  in  fibre  optics  for  telecommunica- 
tions, f  album  arsenide  memory  chips  for 
superfast  computers,  nu  men  call) -coo- 
uolied  machine  tools  and  robots,  and 
computer  disk-dnves.  pnntcrs  and  mag- 
netic storage  media.  In  all  these.  Japan 
now  leads  the  world.  Today.  Japanese- 
Lngwge  word  processors  represent  the 
curling  edge  of  high-tech  in  Japan— tak* 
ing  over  the  technological  (but  hardly 
export-leading  I  role  thai  colour  television 
plaved  earlier  (chart  3). 

Although  it  is  no  longer  quite  the 
technological  free-loader  it  was  in  the 
past,  is  Japan's  new  reputation  as  a  pace- 
setter in  high-tech  justified?  A  new  image 
has  certain!)  emerged  over  the  past  few 
vears  of  Japan  as  an  snsincible  Goliath, 
capable  of  v  aoqunhing  an}  mal.  what- 
cser  the  fiefd.  Yesterday,  the  smokestack 


Japan  moves  on  2 
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sectors, Toda>.  high  technology.  Tomor- 
row, services. . .  "Which  es  the  real' 
Japan?"  asks  Mr  Oktmoto: 

b  it  a  tttfcaofotxal  tststor  *ad  industrial 
c*er-acNiev«r?  Or  a  Japan  aa  astute  learner 
and  unbeatable  colows?  VVffl  Japan  da- 
tod j*  the  Uoat<J  Sum  from  its  current 
potrocn  of  dcMceaace  n  big*  tecbootocy  as 
coemnaotty  as  *  did  ta  the  smokestack 
Kaon?  Or  has  tt  reached  the  lueru  of  its 
pbeaccMsal  postwar  growth? 

Japan  esaD  these  things  and  more.  And  to 
understand  what  the  future  holds,  and 
whether  America  is  up  against  a  David  or 
a  Goliath,  means' looking  closely  at  the 
frontiers  of  modern  electronics.  For  the 
country  that  commands  the  three  most 
crucial  technologies  of  all — semiconduc- 
tors, computing  and  communications— 
will  most  assuredlv  command  the  mighti- 
est industrial  bandwagon  of  the  twenty- 
first  century. 


Made  in  the  USA 


Just  as  Japan  has  becun  to  musda  into  nigh  tech,  America  has  raised  the 
technological  stakes.  The  name  of  the  game  now  Is  ultra-tech 


High  technology  is  an  American  inven- 
tion. Despite  the  near  meltdown  at  Three 
Mile  Island,  broken  helicopters  in  the 
f  raman  desert  and  recent  disasters  on  the 
launch  pad.  Americans  remain  the  su- 
preme practitioners  of  this  demanding 
and  arcane  art.  And  white  the  United 
States  has  racked  up  large  deficits  on  its 
international  trading  account,  it  has  en- 
joyed growing  surpluses  in  its  worldwide 
sales  of  high-tech  goods.  Or,  rather*  it  did 
so  until  recently.  Once  again,  blame  the 
Japanese. 

Five  >ears  ago.  America  sold  the  world 
SZ3  6  billion  more  technological  widgets 
than  it  bought.  That  handy  surplus  had 
dwindled,  says  Americas  Department  of 
Commerce,  to  a  token  S3  billion  by  19S4 
(chart  7  on  later  page).  Meanwhile,  for- 


eigners had  grabbed  three-quarters  o  f  the 
world  s  current  $300  billion  tn  high-tech 
trade.  In  the  process,  Japan  has  gone 
from  being  a  small-time  tinkerer  in  the 
1960s  to  becoming  (as  in  everything  else) 
the  Am  of  high  technology  to  America's 
Herta. 

Even  so,  trade  in  high-technology 
goods  remains  a  crucial  breadwinner  for 
the  United  States.  Since  the  mid-1960s, 
high-tech's  share  of  American  manufac- 
tured goods  sold  around  the  world  has 
gone  from  a  little  over  a  quarter  to  close 
toahatf.  _"■--»  v 

Office  automation  ts  now  Amenea's 
most  competitive  high-tech  industry  as 
well  as  its  biggest  revenue-earner  abroad. 
Selling  its  trading  partners  computers, 
copers  and  »%»rd  processors  brought  in 
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Crying  all  the  way  to  the  bank 

One  thing  Americans  havc-*eamed  xs 
that  having  the  »cn£  i  most  prcoucmc 
labour  force  oor*  no*,  guarantee  mJusm- 
jX  occpetmvenen.  At  least  three  other 
things  ire  needed.  The  fire  »  to  leep  • 
UJ  on  wages.  The  second  concern*  ex- 
.^change^rates.  The  third  involve*  the 
return  on  capita!  empioved  AH  three 
have  beee  seen  uteri  a?  sra.ncrs  tn  the 
Amencan  works. 

Take  mayo  Durreg  trt  ten  vean 
before  1973.  real  wages  for  Amencan 
woriers  had  increase  steadiiv  at  an 
average  nte  of  16%  a  >e»r.  6ut  ever 
since  the  first  Oil  shock,  real  wajesta  the 
United  Sute*  hate  stagnated.  So  Amen-, 
can  labour  r>  becoming  more  competi- 
live.)**? 

Unfomtnatd)  no.  When  fringe  bene* 
*  fits  are  included,  hourly  compensation 
for  Noe<oiUr  workers  w>  the  United 
States  has  continued  to  me.  Amencaa 
labour  has  sensibrv  been  taking  rases 
lets  in  cash  than  land  Total  compensa- 
tion for  American  industrial  workers — a 
modest  $630  an  hour  in  17*5— had 
climbed  to  $9.80  an  hour  by  1930  and  10 
Si:.40b>  19S3. 

Compared  with  Japan,  hourlv  labour 
costs  to  Amenca  went  from  beinf  oa 
a\erafe  a  little  over  53  more  expensive 
in  1975  to  becoming  ncar!>  So  more  vo  b\ 
(chirr  4).  So  much  for  carrowtng 
the  SI  .900 1 ap  between  making  a  motor 
car  in  Nagoya  compared  with  Detrott 

Ah.  ye*,  but  hasn  i  the  dollar  tumbled 
dramatically?  It  has  indeed— from  a  1985 
high  of  over  Y260  to  the  dollar  t  o  a  low 
this  year  of  Y150  or  so  In  trade- wrght- 
cd  terms,  that  represents  a  drop  for  the 
dollar  of  H\  in  15  month*.  Meanwhile, 
the  trade-weighted  \alue  of  the  >  en  has 
appreciated  bs  over  -40% 

What  about  differences  between 
Amenca  and  Japan  in  term*  of  return  on 
capital*  Here  thine*  are  actual!}  better 
than  most  American  husinestmen  imag- 
ine. True,  real  rates  of  return  earned  by 
American  manufacturing  assets  in  the 

E  hov*V  eamncj  of  wo*er* 

S3** 


I960*  mere  *uhcan;ial.v  hither  than  in- 
vestment* it  nraicu!  ins-nrrrem*.  mnile 
inur*  wera  rwfv  tne  outer  wa>  round 
-dunig  the  earl}  19$o>  »cnan  6j  On  the 
^Taee  of  it.  caotta!  for  buying  equipment » 
or  budding  fact  one*  seems  twice  as  ex- 
pensive in  Amenca  as  in  Japan. 
*"  Today's  most  cited  accocm  comes  • 
iro'z  V-  Ge?:;:  Ha!*orw.»o*  of  Thermo 
Eeetror.  C.'.Tora'.icr.  tn  Massa.-ftuverc*. 
Comrunrf  tnr  cost  of  inon-fir.anoalJ 
cardial  mtnetwocountnes  per*  een  1 961 
and  1VF3.  Mr  Haisepouios  found  real 
pre-tax  rates  ranged  between  6%  and 
.10%  for  Japanese  firms  and  anvthinx 
.  from  13T,  to        for  thetr  American 
coun:trrar:*. 

The  rrztrnuona)  etpUrutioa  fortius 
cifierence  ti  that  Japanese  firms  are 
"'more  highh  geared  (leveraged)  and  thus 
benefit  because  debt  generally  cost*  less 
than  equm— interest  payments  hetng 
deducted  from  pre-tax  profit*,  while  div- 
idends come  out  of  taxed  earnings. 
'Then  there  *  Japan  t  two-tier  interest 
rate  structure,  which  is  cart  full}  regular*  . 
ed  to  fa\our  business  debt  at  the  expense 
of  convumrr  credit  Throw  in  a  hanking 
svstem  tea:  »  bursting  at  the  teams  with 
yen  being  squirrelled  a*aj  by  house- 
wives worned  about  school  fees,  rainy 
da\s  anc  the  e\er-presem  threat  of  thetr 
husband's  eartj  land  often  unpenvoned) 
retirement.  All  of  which,  tav  Amencan 
trade  officii!*,  adds  up  to  a  financial 
advantage  that  males  it  tough  for  Amer- 
ican firms  to  compete. 

What  is  studiousl)  ignored  tn  the  fi- 
nancial folklore  about  Japan  Inc  is  the 
fact  that,  oser  the  pa<t  decade.  Japanese 
manufacturers  have  been  getting  out  of 
debt  as  fast  as  decentl)  possible  (see  the 
survey  on  corporate  finance  in  The 
Economist.  June  7  The  most  com- 
pelling reason  nght  now  is  because  To- 
k>o"s  financial  markets  ha\e  joined  the 
fashionable  trend  towards  liberalisation. 
With  old  controls  os er  the  movement  of 
capital  going  out  of  the  window.  Japa- 

(D  S  trade -wftgreed  exchange  rate 

tSK>t}««00 


nete  interest  rales  are  defined  ro  be-  * 
come  mo:e  \o  a:nt*  Si1  »nr  »arjt\  to  be 
hijhJv  gearec  wnen  .r.ie.-e*.  cates  are 
rising    or    i  worse  J    hewming,  kss 
predictable? 


tr^s  mC^m^y  h*<x  Mm  aum 
Sim 


mm  cm 


Another  thing  Japanese  manufactur- 
ers resent  about  tome  of  these  allegedly 
cheap  industrial  loan*  are  the  stnng*  and 
hidden  costs  involved  The  most  punish- 
ing are  the  to-called  "compensating  bal- 
ances** »hkh  a  borrower  has  ro  depotir 
(at  a  consider ablv  lower  interest  rate) 
with  the  hank  offering  the  industrial 
loan.  And  so  he  has  to  borrow  more 
money— at  hither  cost  and  wvh  greater 
rest  net  ion  j — than  he  actually  need*. 

Yet  another  thing  that  muddies  the 
water  is  the  way  den  in  Japanese  bal- 
ance sheets  is  grosslv  overstated  by  west  - 
em  standard*  For  one  thing,  the  corn- 
pen  vat  mg  balance*,  though  thev  are 
actual!}  deposits,  are  recorded  as  bor- 
rowings Then  there  H  the  habit  Japa- 
nese companies  have  of  doing  much  of 
their  business  on  credit  etpeciallv  with 
Suppliers  and  subsidiaries  This  make* 
thetr  amounts  pavaNe  and  receivable 
look  huge— in  fact,  twne  as  large  as  in 
America. 

Other  factors  inflating  debt  among  at 
least  the  bigger  Japanese  companies  lfe 
£1*) gs  like  non  tavable  reverses  for  spe- 
cial contincencies  and  (if  thev  pav  them) 
pensions.  The  last  time  fjures  were 
rollected  in  Japan  (in  19^1).  emplovee* 
in  large  corporation*  with  established 
retirement  plan*  were  divvying  up  15- 
20%  of  their  companies'  capital  through 
their  pension  contnbution*.  All  of  which 
showed  up  in  their  corporate  accounts  as 
debt. 

All  that  sa>d.  Japanese  eompame*  are 
on  balance  more  high!)  geared  than 
Amencan  corporation*:  and.  overall, 
the  cost  of  financing  indutirs  has  been 
lower  in  Japan  than  in  the  United  State*. 
But  at  most  onlv  3u%  lower  and  nothing 
like  the  50%  lower  claimed  bs  lobbyist* 
in  Amenca. 
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2n6 


ERIC 


204 


HIGH  TECHNOLOGY 


Technology's  top  ten 


Ho*  hifhtitht  ht(b  is  bph^sdt?  DifR- 
cuh  to  u>  Mcc  ttanotsssxs  a*,  least 
spree  ma:  bp  tecenotog*  pfocucu  ea> 
boat  sr  aoovt  j\cnjt  concsnmton 
of  soetmfic  tad  encmeennr,  skills.  A$  to 
as  we -satioeul  Sncace  rouacaaoe  in 
ttsuunpoo  h  concerned.  th»  means 
anvthait  OfcxJoccd  br  ortatmatioo*  em- 
pxmnf.  25  or  mors  >otfi::*:»  and  enp- 
netn  oer  UOL-esncyrt*  spendmg 
P*er3J%cfnt:  Sad 

1%:  Areencao  Department  of  Coo- 
meree  a  a  bit  more  scientific  It*  difiro- 
hoo  of  hifMecb  *  derived  from  input - 
output  anahsesof  the  toul  tu.0  spent  on 
i  spectrum  of  individual  produce.  Thus 
an  avsaft  ftu  creda  for  not  onh  the 
■U.U  done  «c  developing  the  airframe, 
but  kbo  roe  rem*.-.:  conoibunoa  of  the 
anooxs  wppber  and  even  the  tyre  mak- 
er. Using  this  de&u:k>n.hicb-<ecb  indus- 
try b  a  ranking  of  toe  ten  most  "re- 
search-intensive sectors.  »here  the 
tenth  has  at  lean  douN*  the  aid  intensi- 
ty of  manafactunrc.  g  encraliv  ttaWc  1). 
'  A  laudable  effort,  but  not  »uhout 
ennosa.  F.m.  wch  a  definition  focuses 
enitrelv  on  producu.  ifnoringthe  boom- 
in  5  business  ta  hiCh-tecb  processes— 
and.  increasingrv-.  hitb-iech  services  ts 
well  Second,  it  favours  systems  (that  ts. 
collections  of  uverdependent  compo- 
nents) over  individual  »idgeu.  as »  ell  as 


products  man5.'acw-ei  rv  large  eompa- 
rues  ramer  tran  srol*  trai. 

Tent,  oenbsr  tnt  cat*  come  of  ee* 
ccssir)  from  croad  uvausina.  calegcnes. 
anomalies  crop  u? — like  cuckoo  docks 
betng  labeled  Bifh-tecb  because  tbt>  fail 

Ttble  1'  Product  range  '_ 


witair.  the  eif  hth*.*anV:nc  jrouo.  profes- 

Founn.  anc  perhaos  mou  damning, 
the  Commcrcs  Droanment  »  definition 
ts  based  or.  S^rxuri  mcustnai  Cavstfi- 
cauon  tJJCi  cooc — r=*nv  of  »mcn  have 
been  renoered  irrelevant  by  iechnok>p- 
cal  changes  that  have  occurred  unce  the 
sic ujdes were  last  overrated  in  1972. 


mGH-TI*:.-.  SECTOR 
Mssm  arc  spacecraft 
Btctroncx  end 
tt*ccma 


3  A*craft  and  parts 

4  Ofcerjwr^on 

5  CWMnctandajcotsiomt 


Drugs  anc  mtdwnta 
Jncryartc  entfneais 


Pnxrsuy-*  end  sotrcfic 
njjrjrneflts 


9  Encr*t  turbnts  and  parts 


to  P*t*o.rubbtrand 
svntrvatc  fcbrtt 


EXAJ4»l£S  O*  PRODUCTS  _ 
fvoeaa:  ang^ts  saxatntsanzpars 
Tttoonont  and&terto?:  aooa'cnjs.  rad>o  and  tv 
racannrc  anc  oroaccas:  tsj-y^tnt.  *#corrs 
•ouonsnt  sonar  and  cent*  *wrunvares.  sto>- 
ccnoucaors»tapa  racoRSsrs 
CownjroaJarsria.  ^xt^bcroa^httecccartt. 
vsrift  anpjnaSt  parts 

Ccrvcurs.  ciput^rj^yt  caveat.  sic*a?e  cevcet. 
owtft  caxtfstor*.  rwsaang  macnevaa.  carta 
.NorwnAcary  ajrms.  ^rcng  and  apcrtnj     *     *  * 
aj*ywuw8cn.  btasanj  and  parcuaS'On  caps 
yitj/Tv/tt.  antoouca.  horrnonta,  vaconaa 
Ns/opcn.  aodKjm  hydfcjoda.  rani  casta.  - 
tnorcanc  cynonta.  raflroactiya  tsotoota  and 
corroxincrL  sotca}  nuotar  maMnaJa 
Inoustni.  p*octta  oontrots.  opbcaJ  rnaT/unvanta 
and  itnsts.  niv^asonaJ  rsmxrarttt.  rrvtebcxi 
eistrumtnts.  onotcyapfac  toupmcnt 
Gtnt'attr  sets.  cVtiat  tngmca.  rKyvautcootvt 
petrol  aog-nts.  ^as  turtxnos.  waac  turt>n«t 
Vanoa  cntm^a  0»<V»3«rorn  concSyni^cn. 
pc^ycoodftsanon.  potyadeWion.  potymtfisabon  and 
coc>c'yrTT«'ittiion:  syncnruc  rrjtm  a-xJ  f<xrx 


J*X)  billion  tn  19S4.  Alonj  mith  aircraft, 
electronics  and  professional  instruments, 
these  **btf  four**  account  for  more  than 
three-quarters  of  the  United  States*  ex- 
ports of  high  technology  (table  2).  De- 
spite the  popular  myth.  America  exports 
only  modest  amounts  of  missiles  and 
aerospace  products.  But  fears  that  for- 
eigners may  eventually  storm  e\en  the 
high  frontier  of  aerospace  Veep  Washing- 
ton officials  »*ale  at  night. 

Of  the  ten  industrial  sectors  designated 
high  tech  (sec  feature  above).  America 
has  managed  to  increase  its  share  of  the 
global  mat  let  in  only  two*  office  automa- 
tion and  electronics.  For  which,  it  should 
thank  the  like*  of  ism.  Heulett-Packard. 
Diptal  Equipment.  Xerox.  ITT.  rca. 

Table  2:  High-tech  exports  In  1984 


General  Electric.  Texas  Instruments  and 
a  host  of  brainy  technological-based  busi- 
nesses scattered  around  the  West  Coast* 
Rockies.  Sunbelt.  Mid-Atlantic  and  New 
England. 

A  common  cry  in  Washington  ts  thai 
this  -narrowing"  of  America's  high-tech 
base  u  one  of  the  most  disturbing  prob- 
lems facing  the  United  States  today.  Oth- 
ers see  this  trend  as  more  or  less  inevita- 
ble— and  perhaps  even  to  be  encouraged. 
Trade  ministers  in  Western  Europe,  for 
instance,  only  wish  they  had  such  "prob- 
lems'*. Japanese  bureaucrats  are  doing  all 
they  can  to  create  similar  "problems** 
back  home. 

The  reason  is  simple.  These  so-called 
"problems**  concern  a  focusin*  of  all  the 


underlying  technologies  that  have  come 
to  drive  the  computing,  office  automation 
and  communications  industries  All  three 
provide  the  tools  for  handling  informa- 
tion; and  information— its  collation,  stor- 
age, processing,  transmission  and  use 
elsewhere— will,  quite  literally,  be  the  oil 
of  the  twenty-first  century  (see  the  survey 
on  information  technology  in  The  Econo- 
mu7.Julyl2  19*6). 

All  that  nois>  jostling  going  on  nght 
no*  bet*  een  the  IBMS.  Xerots  and  atxts 
of  the  corporate  world  is  merely  the 


K'kQh-iach  ttctor 

O^ct  automaton 
EJccfccoc*  ft  ttJacoms 
Asean  and  parts 
Profess!  *v*trumcflC 
Piastxs.rubbtr.tic 
Incroanccheflvcait 
Eng*ntsandturt>nta 
Drug*  and  mtdonts 
M-ssiit*,  and  spacecraft 

Odnanot  _____________________„«,_________ 

C-rv* -<flrw>gv»«iw«*»a* r»^*mt  goom*****  NfOwmvjwmwKfWMt 
S<xr:*  lfS3«»TW««Co'V*wc*> 


American  txporta 
Valut        %  of  total 

Othtra'  txporta* 
Vaiot        %  o*  total 

Sl97bn 

22.4  .. 

$5,500 

14  5 

S!4«bn 

22.0.  - 

$S3.eDO 

294  . 

$13,560 

20.7  *  *- 

$iS4bn 

84 

$7.2Jxi 

tto 

$27,000 

14  7 

54  4&n 

8.7  v 

$25^00 

14  5 

S3  Son 

54 

SlOStxi 

$3.2bn 

49 

Si0  7on 

59' 

5Z7tn 

4.1 

$t0  7tn 

59 

$tObn 

t^ 

SOCfco 

03 

SO  Son 

tj 

SO  TtO 

04 

tn  retreat 


US  trad*  balances 
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cv.it'  c'  :*e<e  -rrc- 
icarn  witr  it»  ow.-  o<:;-^r  *v,?  of 
manufacturing  rroarr mrn*  >rc  cu*t«n- 
er  sjppo-i  :*ing  t.Tfrc  t.-^fur."  :.ns:r 
un&rkire  technologies  isw  a  smcir.  a'- 

services. 

Ye*.  pe»on  4  htgn«teeh  t=  tns  tnour.na) 
sper.ru s:  lies  ui:.-a-ucb — ioda>  a  mere 


ra!*  -m'.to^dol.a-stnrrng  of*  buunrss 
ru*  p\  in?  it»:  Mvpo.en:;ai.v  a  :n.»on. 
dria:  tevu:r.an.  A*  -sucr.  uitra-tech 
aione  com?  to  dwarf  aU  manufactur- 
ing sectors  before  the  ccntun  t>  ou;. 
Am?  nca  is  web  on  ihr » j\  10  .r.junj  tha: 
hapws.  A  ;ap  or  two  brhmd.  Japan  at 
tear. » |etUA|  up  speed  Europe  is  bareh 
in  ihe  race. 


HIGH  TECHNOLOGY  3c~w  c. 


Chips  with  everything 


cnir*  cahed  E»kov$  Thr  pnee  te!  f.-»rr 
Si  eacn  »nen  tns  J»rnnc%c  first  entered 
the  American  marke*  with  their  efrom 
chip*  earfv  in  !9S5  to  leu  man  $4  six 
months  later.  InteJ.  National  Semicon- 
ductor  and  Advanced  Mictc  Devices 
promodv  filed  a  iwn*  petition,  accusing 
the  Japanese  of  durrowg  EFKOm  on  the 
American  market  at  bekm  their  manu. 
factunng  cons  in  Japan  (then  estimated 
jo  be  $6.30  apiece).  The  ruu;  rs  currently 
w  bemj  used  b>  Washington  as  a  bartenng 

Gone  ae  Me  cays  when  Anenoan  seroconcJucto.-  firms  stormed*  sow  «T2fJ J'DM  ^  e!ee,ed 

tneu icences ana «x>whow to Japanese rmaoovp nikkei        •    7^  ^ScuStS.  ^.conduaor 

Amenc*  electrons  firms  have  mam-  mem  banU)  to  build  via  plants  Thenet  com  ^^^LVu??  te 

tai.ned  thetr cW«I  leaded  « ,  all  result  was  massif  o«r<i%e?}  tfm™  ^2?%^  ,  o  ^ 

?fM-*^|h^^«*^cne .The)  ML  ^  an-  ukii  m  256k  versions).  lt!St^b^SZ^L  J^ 

ussed  toodbve  to  consumer  electronic*  abundan:  loca!  su:~Jv  for  the  demesne  l,Y  a rJTLkY      "^nductor  max- 

iie.eviswr..  h>£.  v-idto  recv.-oers.  etc.  as  consumer  ^^\£mJdZ^  L»  ^      *  cui-throat  competition 

customers  acres*  the  countrv  voted  w„b  p^^uS^miS  5?  "Ukc  J1***?  ^P1  a  '«*-«*der. 

ssraffi^aa  ra£«s-s» 

"ST&i.  electron,  mdustry  ?o7^  SS=^ 

came  close  to  ail^j  much  the  same  S  Kner  •^SI^^S'Sl'S*  SSSS"  C°mmUa,?ltX>ttt  ^ 

happen i  in  rmcf ochips  In  19S2 .Silicon  consumer  electronics  and  best  of  all^th  X  ^however  i:  h>7  >,^a 

Vallex-  took  a  camrj  »hen  the  Japanese  semiconductors.  The  onh  requirement  li^rJZ'rhZ^l'  ,        ^  heIPed 

waned  Hot^aj  the  market  »ith  cheap  »as  a  steeol*  fallmt  -fcafr^«n«S  «P*^  ^prn^ers  to  loosen  the  straa- 

Wk  rams  (random-aecess  memory  chips  (that  rs  r e3uan,Tn?co?tTas  fi^v^,,  «miconduc^ 

capable  of  stonnj  over  64  000  bits  of  production  SolJmi ^bSup  i?S»2  STVSSi? ^  ^^1^^** 

rPr:^imrer^^  ssm^^^  ^^^^ 

Fremhaviojadounmassproducersof      The^'as  simply  »  d^se  a  for.    oroce^n  fr^Thf  f^'^t1^ 
d^amicRAM,  in  1980.  only  five  Amen-    uard-pncin*  «r««|>"U  atoS  W    ?-'2^-,n?2  ,he  ,,kCS  of 
can  chjp_mil.cn  were  still  irMhe_  high-    aese  manufaaurers  to  capure  aU  the  new 
_.         rowth  that  their  below-cost  pncinj  cre- 
ated tn  export  markets.  »hile  underwrit- 
ing the  netatue  cashflow  b>  cross-subsi' 
dies  and  higher  prices  back  borne. 

The  Americans  final!)  lost  their  pa- 
tience when  the  Japanese  tned  to  do  a 
repeat  performance  »uh  pneter  memory 


volume  memory  business  by  1933  Today, 
there  are  effectively  only  two  or  three 
»ith  the  capacity  to  produce  the  latest 
generation  of  memory  chips  (I  megabit 
Rams)  in  anything  like  economic  vol- 
umes. Meanwhile.  tSe su  Japanese  firms 
that  plunged  into  Ihe  memor><hrp  busi- 
ness back  in  the  early  1970s  are  still 
around— and  now  have  a  70%  share  >;f 
the  dvnamioRAM  market  in  America. 

Microchips  have  been  the  engine 
powering  Japan's  dnve  into  high-tech 
generally  But  before  it  could  join  the 
microchip  feneration.  Japan  had  to  find 
a  »av  of  disseminating  this  vital  Amen- 
can  technology  throughout  its  /ledgling 
Semiconductor  industry.  The  .tnck 
adopted  »as.  first,  to  protect  the  home 
market,  and  then  to  bully  abler  firms 
.  into  joining  gov  eminent- sponsored ,  re- 
search schemes— one  run  by  the  Japa- 
nese telephone  authonty  ktt  and  the 
other  by  the  Ministry  of  International 
Trade  and  Industry— to  develop  the 
knowhow  for  making  their  own  very 
larjcscale  integrated  (vlsi)  circuits. 

N'ext.  by  "Messm $'*  vui  as  the  w ave  of 
we  future  and  crucial  to  Japan's  survival. 
«he  government  tnggered  a  scramble 
*mong  ihe  country*  electronics  firms 
(encouraged  b>  their  long-term  invest. 

r*IOOu  STAjGcjT»1li» 


Intel.  National  Serniconductor.  Texas  In- 
struments, at  at  and  Zilogcost  hundreds 
o.'dollarsapiece  Betweenthem.theses« 
American  chip  makers  control  90%  of  the 
world  market  for  the  latest  generation  of 
microprocessors,  leaving  just  10%  for  the 
rest  of  the  American  semiconductor  in- 
dustry. Europe  and  Japan. 
Fortunately  for  the  Americans,  mtcro- 

,  UfVj^SJ f  - 1   /^*:  1 


Stfwt  map  for  a  microchip  circuit 
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processor*  are  no*  msmo*  cn::» 
Bung  l.:eraii>  a  *  com?uirr<on.*-cn:r  . 
;nn  a»e  vastiv  mere  complex  and  canno; 
be  designed  in  any  routine_manner. 
Sweat,  insight  and  inssuaoon  aie  needed 
even  steo  of  tne  wa>  Mid  they  have  to 
be  designed  m-itu  weir  software  applica- 
tions in  mind.  Amencaia  have  been  do- 
inf  wis  lonjer.  and  axe  oener  at  i:  than 
.anyone  else.  %<p 

More  to  tbepoini.  Amenean  firms  ire 
not  parong  with  their  pats  v.?  as  readilv  as 
tne\  dad  in  the  pas:  Kiudu  has  been 
trying  (with  Imie  luck)  to  persuade  Mo- 
torola to  seH  it  a  licence  for  making  ru 
advanced  68020  microprocessor  Mean- 
while* Japan*}  leading  electronics  firm. 
NEC.  U  having  to  defend  itself  in  the 
American  courts  for  mfnnpnc  one  of 
Inters  microprocessor  patents 

With  America s  new.  stricter  copvnght 
laws  making  it  difficult  to  imitate  Amen- 


car-  oeups  Japanese  cmr  maker*  arf 
rvrtnc  sou:  ou:  of  all  the  maior  market* 
jor  micronroceswrs,  Fujitsu.  MaiMisrnu. 
MitsuotSAi  and  Tosmoa  are  ali  gambung 
on  a  microprocessor  cesip  calied^TKO** 
devetoped  at  the  Lruversrr*  of  Tokvo. 
But  nobod\.  leas*,  of  at  or  Hitacot. 
holds  out  much  hope  Cor  tne  tro*  design 
winning  a  big  enoucn  share  of  the  market 
in  its  own  ngbt  to  be  economic— at  least, 
not  unta  the  mid-1990s  And.  by  then. 
Silicon  \  alley  will  ha*  e  upped  the  t  echno- 
logiea!  stakes*  again- . 

Wncn.  talc  at  night,  the  conversaDcn 
gets  down  to  honne  (brass  tacks),  even 
Japan's  ablest  microchip  wuards  despair 
at  ever  matching  Si'ucoo  Valley's  rau  of 
entrepreneurial  and  irmwative  flair.  -Ja- 
pan is  powerful  in  onh  one  sub-fieid  of  a 
single  apnUcation  of  semiconductors  tied 
to  a  specific  itne  of  ptoduKS".  bemoans 
Mr  Atsushi  Asada  of  Sharp  Corporation. 


Caiculus  of  competition 

Aping  tan  has  erven  Japan  s  computer  makers  a  toe-hold  in  the  market-tout 
larger/ on  Big  irue's  terms  m 


America's  response  to  Japan's  challenge 
u  microchips  b  bane,  repeated  in  com- 
puters Here.  Japan's  speaalrj  has  been 
making  workable  copies  of  IBM's  big 
office  machines  (mainframes).  The  most 
one  can  say  abost  these  "plug-compan- 
ble"  computers  b  Ait  they  have  managed 
to  prevent  IBM  from  swamping  the  Japa- 
nese  home  market  completely  Big  Blue 
has  to  put  up  with  being  number  two  in 
Japan,  Overall,  however.  Japanese  com- 
patibles have  had  only  a  marginal  impact 
on  the  $150  Whoa  computer  business  - 
work' wide. 

An  .'near  manufacturers  have  estab- 
lished an  -lrnost  imprcpable  position  10 
maMframes  and  minicomputers— the 
stuf  of* corporate  *iles  and  accounting 
depan  *^:».  And  in  the  push  to  put  a 
microcomputer  cr  every  desk,  a  handful 
of  American  firrr  ,(tBM.  Compaq*  Apple. 
Atari  and  Corr  nodore)  have  been  feed- 
ing the  marke  a  feast  of  cleverer,  faster 
and  (in  many  cases)  cheaper  machines 
that  ha  t  left  Japan's  -iBMulaton"  nib- 
bhr  on  the  leftovers  of  yesterday's 
luncn.  lr  *he  personal-computer  market, 
the  ibm  cione  makers  having  the  most 
impact  come  mainly  from  low-cost  South 
Korea  and  Taiwan  rather  than  Japan. 

Meanwhile,  in  developing  the  pro- 
grams that  make  computers  tick.  Amen- 
can  software  engineers  have  been  every 
bit  as  clever  as  their  chip-designing  col- 
leagues in  Silicon  Valley.  In  the  process, 
they  have  increased  their  share  of  the 
world's  software  market  (worth  S40  bil- 
lion a  >ear)  from  under  65%  a  decade  ago 
to  over  75%  today. 


All  this  does  not  mean  Japan's  comput- 
er industry  is  a  write-off  It*  component 
suppliers  have  quietly  established  a  signif- 
icant position  for  themselves  in  iheLnit- 
ed  States  and  elsewhere.  In  personal 
computers,  for  instance.  Japanese  ma- 
chines account  for  less  than  2%  of  the  $14 
billion  annual  sales  of  res  in  America. 
But  Japanese  components  and  penpber- 
als  (chips,  dtsk-dnves.  ke>boards.  moni- 
tors, pnnters.  etc)  account  for  nearly  30% 
of  the  market's  wholesale  value. 

Most  of  Japan's  computer  makers  came 
a  aopper  by  riding  a  bit  too  blindly  on 
ism's  coat-tails  Lacking  the  home-grown 
programming  skills.  Fujitsu.  Hitachi  and 
Mitsubishi  made  their  computers  imitate 
IBM's  so  the>  could  sell  cheaper  versions 


:c  ruuo.Tcrs  wnc*  we-e  a.rc*d\  unn;  ibm 
marnmcs  ecu  pr»cd  witr.  tne  nr:et<ar\ 
<of:«are.  That  worked  wet:  j.r.i,  the 
slumoenrg pant  woke  up 

Then,  in  l*?**?.  i?m  introduced  its  4300 
senes  computers  a:  a  pnee  that  snook  not 
jus:  ma.  i^anese  makers  but  other 
American  suppliers  too  Since  the  n.  IBM's 
aggreisivc  pnec-cumng  and  frequen* 
model  changes  have  made  ute  tough  for 
the  plug-compatibie  trade. 

Not  only  is  ibm  automating  vigorously 
(the  compan)  is  spending  S!5  bitUon  over 
the  next  four  vears  to  achieve  lower 
production  costs  than  anyone  in  Asia), 
but  it  has  aho  begun  flexing  its  techno- 
logical muscles.  Its  mo  eipenditure  is 
now  running  at  $3  5  billion  a  v  ear— more 
than  all  other  computer  manufacturers 
combined  Though  for  antr/vs:  reasons  it 
w ill  nev  e  r  sa>  so  pubtidv .  ism  is  nev  enhe- 
less  determined  toiraropte  the  plug-com- 
patible makers  down— both  in  the  per- 
•  sonal-computer  end  of  the  business  as 
1  '*"**  well  as  among  its  mainframe  com  pernors. 
One  of  the  dodges  being  adopjed  is  to 
incorporate  more  "microcode"  in  its 
computers*  operating  systems  (the  basic 
programs  that  manage  a  machine's  inter- 
nal housekeeping  and  support  the  cus- 
tomers' applications  software)  Used  as 
an  offensive  weapon,  microcode  replaces 
pans  of  the  computer's  electrical  circuit- 
ry .  making  it  possible  to  change  the  whole 
character  of  a  machine  long  after  it  has 
been  installed  at  a  customer's  premises. 
The  implication  «  that  IBM  can  then  sell 
products  that  can  be  continuously  en- 
hanced—something customers  appreciate 
'  and  will  pay  a  premium  for. 

Starting  with  its  3081  senes  in  1981.  ibm 
caught  the  competition  off  guard  with  a 
new  internal  structure  called  xa  ("ex- 
tended architecture**)  which  allows  cus- 
tomers to  update  their  machines  with 
packets  of  microcode  whenever  IBM  de- 
crees the  market  needs  a  shake-up  This 


Software  nttds  spaos 
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si*  tr.vur  tn:  r  eg  ■WTrit.Se  makers 
eft  tr.t  a:len<ne  :r:r..if  ;ntm  to  dr\we 
roo-eo*  tnerdeieicp.Tee:  rearer*  tr.an 
me?  cm  anord  to  :mn;.  tr  anticipate 
lB\i*>  next  round  of  operaimc  suiem 
change?  and  10  try  to  match  mflli  wrth 
humediy  engineered  modification*  to 
-  ihtti  hardware.  That  imohti  <&  jpng 
ever  deeper  into  thetr  profit  nurpms. 

America's  other  computer  firm*  arc 
also  pushing  this  tread  towards  replaon  j 
hard*  are  with  software  »here*cr  pDm- 
We.  Writing  tad  "dcbujpnj"  tne  prc- 
enms  no*  accocnu  for  Si»>8C%  o!  their 
budgets  for  developing  new  computers. 
Two  reasons,  then.  »bj  American  coo- 
puter  executives  are  smiling: 

•  Ait  stroke,  the  trend  towards  greater 
use  of  software  helps  neutra^e  the  one 
peat  advantage  thetr  Ja?ane*c  compeo- 
tors  ha\e  long  possessed—nameii .  the 
ability  to  manufacture  *el!-madt  me- 
chanical components  a:  a  modest  pnee. 

•  And  it  changes  the  business  of  manu- 
facturing computers  from  betnf  heavily 
capital-tntensn  c  to  becoming  more  brain- 
tntensive.  The  Urge  pool  of  experienced 
programmers  and  dnerse  software  firms 
in  the  Untied  States  puts  the  advantage 
firm!}  in  American  hands. 

The  Jipa-Kse  response  has  been  to 
launch  another  government -sponsored 
scheme,  this  time  to  help  the  country's 
computer  makers  invent  "intelligent" 
machmes  for  tomorrow.  The  ten-year 
fifth -generation  project,  based  largely  no  " 
"dataflow"  concepts  pioneered  at  Mass^ 
achusetts  Institute  of  Technology,  will  " 
have  cost  «50ta  by  the  time  it  is  complet- 
ed in  1992.  The  aim  b  to  creue  computers 
able  to  infer  answers  from  rough  informa- 
tion presented  to  them  visually  or  orally. 
Even  Japanese  scientists  working  on  the 
project  are  not  sure  whether  such  goals 
are  realistic 

The  Americans  ire  not  leaving  any- 
thing to  chance.  Congress  has  been  per- 
suaded to  relax  the  antitrust  rules  so  that 
mal  manufacturers  can  collaborate  on 
adianced  research  without  running  foul 
of  the  la«  T»o  of  the  first  coUaborathe 
research  institutions  to  s^nng  up  aim  to 
-  match  any  challenge  the  Japanese  might 
offer  r  computing,  software  and  compo- 
nents for  the  1990s  In  one.  the  Semicon- 
ductor Research  Corporation,  ]J  micro- 
chip companies  hate  dubbed  together  to 
form  a  non-profit  consortium  for  support, 
ing  research  on  advanced  integrated  cir- 
cuits at  American  universities.  The  con- 
sortium is  now  doling  out  $35 m  a  year  to 
designers  of  tomorrow  s  microchips. 

The  other  insotution.  the  Microelec- 
tronics and  Computer  Technology  Cor- 
poration (MCC).  is  an  interesting  experi- 
ment In  its  o*n  right  Set  up  as  a  fomt 
\enture  in  1983  b>  initially  ten  (now  21) 
mal  American  computer  and  scmicon* 

Tht  f  COvOttST  AV3VST  a  ittt 


curtor  cp-JNim  mc:  bis  zy.  k^wj- 
carrying  ou:  ;e<eirca  a:  i»  ne»£3«.aner* 
»n  Austin.  Teias.  to  tne  tune  of  $"5m  a 
jeat  Wnat  is  for  sure  sav$  Mr  Bobbji 
Inroan.  MCC** chief  executne  and  forme? 
deouty  director  of  the  CIA.  "MCC  wouldn't 
have  occurred  etceo:  for  Mm.*" 

But  the  most  orcnestrateo  response  of 
aU  to  the  Japanese  challenge  in  comput- 
et comes  not  from  IBM.  Silicon  Valiet  or 
coUaooraave  consoroa  of  American  chip 
makfrs  and  compter  firms  Though  r.  is 
raren  in  the  pubue  headlines,  the  Fema- 
gon  has  been  pounsg  barrels  of  cash  uto 
computing.  Its  Defence  Advanced  Re- 
search  Projects  Agencj  fDAWA)  in 
Hasnmgton  has  been  plaung  bus>  mid- 
wife to  some  of  the  most  exotic  techno!, 
ogy  of  all  for  comparers,  communicanons 
and  electronic  equicmen  t  generally. 

Its  vhsic  her*  hign-soeed  integrated 
circuit)  project  alone  ha*  pumped  J300ra 
o*er  thepast  fi\e  tears  uto  ad\anced 
methods  for  making  the  superdups  need- 
ed for  radar,  missiles,  code-breaking  and 
futuristic  computers  Also  earmarked  for 
dawa  is  a  reponed  SI  billion  for  spon- 
soring a  range  of  supercomputers  which, 
say  insiders,  "will  outperform  anything 
the  Japanese  can'develop  under  their 
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M.7''IW8i  ffctr  o*  ,ns«r 

rnn-reneraitorp-cframme  " 

At  leas:  a  ooxen  "fifth. g en: ration 
cashert  hue  surfacedaj  research  nro- 
•ects  around  the  United  States,  mainlv  ,n 
unnersm  laooratones.  out  abc  in  small 
sun-uo  comaanirs  founo-d  b\  academ-  " 
id.  enaspientun  wc  engineering  emi- 
gres from  the  mainframe  comouter  indus- 
try The  Utestsuoercomputer  to  jo  pubbc 
(the  prototype  «as  shipped  last  vcar  to 
the  American  naul  is  a  cluster  of  boxes  a  ' 
>ard  square  capable  ofcaimiattngotera 
billion  insirucoons  per  second  fthe  Japa- 
nese  government  hopes  to  have  a  similar 
greyhound  cf  a  computer  by  1992)  The 
group  that  built  it  spun  off  mamh  from 
nearby  Massachusetts  Institute  of  Tech- 
nowgy  to  form  thetr  own  compam 
Thmking  Machmes.  The  firm  ts  now 
taking  orders  for  a  bigger  brother  w,th 
four  times  the  processing  power. 

IS  only  a  handful  of  the  score  or  so  of 
American  groups  budding  ad\anced  com- 
puten  survives,  the  United  States  is  going 
to  enlarge  its  arisuag  technology  base  in 
computing  over  the  next  decade  by  as 
much  new  eigjnecnng  talent  as  its  nveb 
have  in  totality.  And  that,  not  least  for 
the  Japanese,  ts  a  sobering  thought.  ' 


Reach  out  and  crush  someone 


n^dtlSiS!3  IS  te,ecommuicatiws  technology.  Amonca's 
•SUaSSPS  j  ""dorn  to  plug  in.  switch  on  and  sell  an  information 
service  ts  breeding  a  whole  new  generation  of  infopreneurs 


A  mericans  complain  about  it,  but  if  truth 
be  told  they  still  have  the  best  and  cheap- 
est telephone  system  in  the  worJl  Japan's 
is  a  good  one  too— about  as  goov  <s  the 
Bell  System  » as  in  the  late  1960s.  Vv^vh 
meant  it  is  reliable  and  cheap  wheu 
making  calls  within  the  country,  but  not 
panicularly  good  at  performing  electronic 
tncks  hit  automatic  call-forwarding,  call- 
waiting,  shon-code  dialling,  credit-card 
billing,  conference  calling—  all  things  Bell 
users  tale  for  granted  today. 


Americana  also  take  for  granted  the 
etofce  of  being  able  to  dial  long-distance 
numbers  using  alternative  cameis  who 
offer  cheaper  rates.  Liberating  the  phune 
system  from  the  sute^monopoly's  clutch- 
es (so  customers  miy "choose  what  they 
want  instead  of  what  they  are  pven)  has 
barely  begun  in  Japan.  * 

The  United  States  is  the  world's  domi- 
nant supplier  as  well  as  its  most  prolific 
user  of  telephone  equipment  The  global 
market,  worth  $57  billion  in  1982.  h 
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tv*rrc  if  e-*  r.  .tor  r» 
-\nsr.:4r  P4r»t:ara»?ri.-.^e  «•  a  i:. 
;*a4n?se  f.rm*  Bu:  tra:  nas  no: 
orevcurc  J4P»r  from  becommc  a  major 
exporter  of  telecomi  products.  I*  now 
sek*  «eU  o\er  SI  otaon  wor.r.  oi  teie. 
pnois  esuicmss*.  asroad.  *  o-ar.e:  o.  t; 
.  even  to  the  Lrmed  Suiei,  how  did  tnai 
'  happen?    "  *    '  • 

The  main  reason  is  the  sue  of  the 
Amencan  market  uself.  Though  the 
An:n%i  share  of  ins  gmsa:  teiecoxs 
business  is  five  :ims*  «gg xiri  jasas  s. 
practical^  tli  of  it  is  a:  nome.  Some  90% 
of  the  ooraesoc  market  is  controued  by 
tht  micV*  Araenran  Tetrphon:  *nd 
Teiecraph  »'Ma  Be'iTj  GTIbas  :0%  of 
ihe  Amencan  market,  whiie  fTThai  tradi- 
tional^ sold  its  teiepnone  cquipmen:  al> 
mos:  exciusivelv  abroad. 

t  nul  the  dereju-auon  of  the  American 
phone  svitem  tnthe  wake  of  atit'j  1982 
consent  decree  .Ma  Bell  s  manufaetunng 
arm  (Western  Electric)  directed  its  entire 
production  effort  ai  meeting,  just  the 
needs  of  the  vanout  Bell  phone  compa- 
nies around  the  country  It  got  all  its 
inventions  and  designs  from  the  legend- 
ar>  Bell  Laboratories  in  New  Jersey,  and 
neither  imported  nor  exported  a  single 
transistor. 

Bel!  Labs  has  been  responsible  for  a 
bh£urd  of  innovations  (transistor,  laser, 
stored-program  control,  optical  fibres, 
etc  i  thai  have  dm  en  down  the  real  cost  of 
communications  and  raised  the  quality 
and  availability  of  telephone  service 
throughout  the  United  State*.  But  be- 
cause of  aT£T*s  preoccupation  *n  the  past 
with  just  the  domestic  market,  the  best  of 
its  technology,  has  had  little  direct  impact 
on  the  rest  of  jhe  world. -The  door  to 
export  sales  wll  thus  left  ajar  for  tele- 
comi suppliers  elsewhere—from  Europe 
(Siemens.  Ericsson.  Thomson.  GEC  and 
Philips).  Canada  (Northern  Telecom  and 
Nftiell  and  Japan  (sec.  Oki.  Fujitsu  and 
Hitachi).  * 

Amencan  firms  retain  their  dominant 
position  in  supplying  switching  and  trans- 
mission equipment  But  the  Japanese 
h*ve  mounted  a  senous  challenge  based 
on  their  growing  expertise  in  transmitting 
messages  on  the  backs  of  light  beams. 
Made  out  of  cheap  silica  instead  of  costly 
copper,  optical  fibres  can  carry  three 
times  the  telephone  traffic  of  convention* 
al  cables,  need  few  repeater  stations  to 
boost  the  signals  and  send  them  on  their 
way.  are  immune  to  electrical  interfer- 
ence and  do  not  corrode  like  metal  wires. 

The  early  American  lead  in  fibre  op- 
tics, built  up  by  Western  Electric  and 
Coming  Glass,  has  been  chipped  awa>  by 
scientists  at  sec.  Sumitomo  and  Japan  s 
telephone  authonty  (stt).  Apart  from 
learning  how  to  manufacture  low-loss 
fibres.  Jjp<inc*e  compjmes  have  become 


ogits— <►  one  of  tne  kev  dr.rc.  force* 
ben.nc  tne  merger  ?er»eer  cvrpwmg. 
office  automation  and  inr:*\-..Tunica« 
tions  ;r.at  is  neginning  to  ta».t  one:  witnin 
the  United  States.  Last  year,  ccrrouter 
rr.ucr  18 m  absorbed  Rolm,  .a  leading 
manufacturer  of  dip:*.'  smate-trarch 
exchanges.  At  the  same  tune  tne  tele-  _ 
phone  giant.  aT£T.  broadened  its  grow- 
ing  base  in  compunng  and  office  equip- 
ment by  buying  25%  of  Olivetti  in  Italy. 
The  leaderof  the  office -automat ion  pack. 
Xerox,  is  stil!  suffering  from  a  surfeit  of 
exotic  technoiogv  creamed  up  fc>  enp* 
neenng  wizards  aim  i-aRC  laboratories  in 
Caltfonua. 

Japan  has  no  intention  of  being  left 
behind.  The  government  in  Tokyo  is 
pressing  on  with  its  p.an  to  prwtise  as 
much  of  its  telecommunications  services 
as  possible  And  while  the  otg  names  of 
the  Japanese  telccoms  business  (Fujitsu. 
Hitachi,  kec  and  Oki)  ma)  have  deficien- 
cies of  their  own.  each  .s  nevertheless  a 
big  name  tn  computing  too.  And  though 
smaller.  all  are  more  honzontallv  inte- 
grated than  ATJ.T.  ism  or  Xerox. 

Will  Japan  close  the  technological  gap 
in  telecoms  with  America **  Quite  possi- 
bly But  onlv  through  setting  up  shop  tn 
the  United  States.  The  reason  concerns 
one  missing  ingredient,  now  as  essential 
in  telecoms  as  in  computing'  ingenious 
software.  Just  as  Motorola  and  Texas 
Instruments  have  built  semiconductor 
factories  tn  Japan  to  learn  the  secrets  of 
quality  and  cost  control.  Japanese  firms 
will  have  to  establish  telecoms  plants  in 
the  United  States  if  they  are  to  aequire 
the  necessary  software  skills  sEChasnow 
doneso— fo'rprcciselv.  that  reason 


*„rerr  a1  -.Jk.ig  tne  minute  J**e*s  i  pY.« 
srr.:.ng  divoev  minuvcj-s  recovers 
u<ec  to:  protecting  and  eatenng  tne 
messages. 

Hand  tn  glove  with  fibre  optics  ts  the 
growing  ttsnd  towards  diptal  :ransmis* 
sior— sending  snoken  or  ptaure  mes* 
sages  coded  as  the  ones  and  zeros  of 
computcrspeak.  The  transmission  pan  is 
easy,  but  optical  switching  has  presented 
horrendous  headaches  and  the  competi- 
tion here  is  fierce. 

a j*.  Amsncan  makers  have  used  their 
knowoo*  to  betttf  commercial  ends.  In 
particular,  diptal  transmission  has  been 
used  to  speed  the  growth  in  data  traffic 
be;ween  big  computer  systems,  espeaall) 
tnose  owned  by  airlines,  banks,  insurance 
companies  and  financial  institutions. 
Here,  the  Federal  Communications  Com- 
mission has  taken  the  initiative,  by  free- 
ing America's  telecorumunications  net- 
works so  anyone  can  plug  in.  switch  on 
and  sell  an  information  service.  Other 
count  nes— Britain  and  West  Germany 
particular!*— have  been  inexplicably 
making  life  as  difficult  as  possible  for 
their  own  infopreneurs. 

The  lesson  has  not  been  wasted  on 
telecommunications  mardanns  in  Japan. 
Thej  have  seen  how  getting  the  govenv 
ment  off  the  back  of  the  telephone  com* 
panics  in  Amenca  has  spurred  a  vibrant 
free-for-all  in  "value-added  netwotking**. 
creating  numerous  jobs  in  information 
services  and  giving  local  manufacturers  a 
beadstart  in  carving  out  a  piece  of  a  brand 
new  high-tech  business  'or  themselves. 

This  new  communications' freedom- 
even  more  than  the  changes  in  diptal 
switching  and  new  transmission  teclmol* 

Getting  smart 

Manufacturing  rs  yotng  hfgh-lech.  threatening  to  turn  today's  dedicated 
factories  full  of  Automation  into  relics  of  the  past 


Microchips,  computers  and  telecoms 
equipment  will  be  to  the  next  quarter 
century  what  "oil.  steel  and  shipbuilding 
were  to  the  >ears  between  Hiroshima  and 
the  Yom  Kippur  war  More  than  anything 
else,  these  three  technologies  will  fuel  the 
engine  of  economic  growth  in  countnes 
that  team  to  manage  their  "smart"*  ma* 
ehinery  properly.  This  will  haster.  not  so 
much  the  trend  towards  service  Jobs,  but 
more  the  re  vital)  sation  of  manufaetunng 
itself.  .  • 

Manufacturing?  That  gnmy  old  metal- 
bashing  business, which  the  more  prosper* 
ous  have  been  quietly  jettisoning  for 
better-paid  office  jobs  in  the  service  sec- 
tor? It  is  true  that  manufaetunng  jobs  in 
all  industnal  countries  («ve  Italy  and 
Japan)  have  been  shed  continuouslv  since 
1*73.  (n  the  Lmted  States,  employment 


m  manufaetunng  industry  fell  2  5%  last 
vear  to  less  than  20%  of  the  civilian  work- 
force. 

But  looking  at  jobs  alone  is  misleading 
In  terms  of  manufacturing's  contnbution 
to  Gsf.  for  instance,  little  has  changed  In 
fact,  manufaetunng* s  share  of  **!ue  add- 
ed (at  current  pnees)  in  Amenca  was 
22%  of  gst  in  both  1947  and  1984  and 
has  wavered  narrowly  within  the  20-25% 
band  for  close  on  50  years,  So  much  for 
de -industrialisation. 

Manufacturing  still  means  big  business 
in  an)body's  book  It  currently  contnb- 
utes  S300  billion  and  20m  jobs  to  the 
Amenean  economy,  about  5350  billion 
(at  todays  exchange  rate)  and  l<m  jobs 
in  Japan  But  manufacturing  is  really  a 
matter  of  how  vou  define  it  Traditional 
measures  based  on  Standard  Industrial 
thc  cconoust  august  rs  i*m 
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C  i»«.fo:ion  «v3«*  c?v:-»Jt  i?  $r\s  irtc 
i-.r'r^or  ma:  rtaktrj  arvsnm;  ir  2 
tartr*  i*  going  mt  «m«  wa>  a«  tm:»*e« 
ctiti:  tnoustr}  f.entral;\— up  ir  smoke. 
>ci  software  tapounm  *ione  n 
evrlosne  new  **maaufaciurinF*1ndus:rv 
ihit  o*rei>  enters  the  Amrnear.  Treasury 
Department's  caicuUisorts  of  powih.  Jtt 
alone  ,ttf  vision  of  •  what  •  constitute* 
industry.    •      :•*"'*  I     >  . 

Whtt  is  for  sure  is  thai  the  new  battJe  ia 
manufacturing  cotnpetiriveneia  and  pro- 
dufliiry  tf  j  otne  to  be  fought  in  tne  fields 
of  ??o:tt«  and  design  technology ,  Here  h 
what  Mr  Daniel  Roos  of  M*vu:hjwru 
Institute  of  Technology  has  to  ay:* 
Over  the  next  25  yean.  &L  wrr  iht  world. 
semi-skilW  bbottf-^bciner  cheap  or  et» 
penmr— rapdhr  fht  wiv  to 'smart 
maduaenr  at  lb*  Lev  etcmra: :»npeu< 
wants*.  Neither  cbctp  Korris,  u.vcr  nor 
«\pcntivt  Amencaa  Uyou:  »  our  re*! 
problem.  Ruher  the  doUenee  un  tc  rapd- 
l>  miroAwnj  »id  rerf«tmc  the  new  ceo* 
erauons  oToevp  wtf  prron>  eqwnmrm— 
and  tne  corepkt  social  roieira  that  must 
♦ocompaayihw 
It  does  not  require  an  mit  professor  to 
etplain  why  conventional  manufacturing 
is  limping  out  and  nev  computerised 
forms  of  design  and  fabrication  are  mus- 
ing in.  Using  the  favoured  vardsuck  of 
productivity  (return  on  investment  after 
discounting  for  the  curtentcost  of  money) 
even  back-oMhC'Cnve'iope  calculations 
show  only  i^x)  factors  reallv  count.  Ener. 
©  costs  axe  irrelevant,  bei'nj  typically  J* 
4%  of  factory  com.  Much  the  same  t*. 
true  for  Ubour,  which  no*  accounts  for 
onlv  5-15%  of  total  costs. 

"The  onlv  significant,  and  controllable, 
factors  ire  miterial  costs  and  production* 
volume",  preaches  Dr  Bruce  Mcmfield 
of  the  American  Department  of  Com- 
merce. Thus.  with  rough!)  3Q%  of  materi- 
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•  costs  being  In  inventor}',  a  -just-in- 
time"  deliver)  system  (liU  the  Japanese 
kanban  method  for  supplying  compo- 
nents to  motor  manufacturers!  could  im- 
prove the  real  return  on  investment  bv  as 
much  u  15%. 

Getting  manufacturing  volumes  right  is 
tnckier.  Here  high  technology  w  making 
the  whole  notion  of  the  speoal*purpost 
factory— with  its  automated  equipment, 
purring  sm-?ihl»  zU;?*  » it  churns  cw 
milhccs  of  identical  parts  all  made  to  the 
ume  high  standard  of  precision— a  relic 
of  the  smokestack  past  The  marketplace 
is  much  more  competitive  today,  no  tent- 
er accepung  the  10-12  year  product  bfc 
cycles  needed  to  justify  the  investment  erf 
Juch  dedicated  plants.  The  pace  of  tech- 
nological change  a  demanding  that  nun- 

The  retooling  of  America 

ff^M^s^  to  sprout  across  America, 


ufactured foods  be  replaced  ev er\  four  or 
five  years;  in  Tiwc  «r  electronic*,  every 
tfo  or  three  yean. 

The  Japanese  faciw  devoted  so.'elv  to 
turang  out  10  000  video  recc:der*  a  day 
with  a  handful  of  operators  b  «be  end  of 
the  line— not  quite  yet.  but  jic<r»ned 
Jhortly  to  become,  a  magnificent  anach- 
ronism and  epitaph  to  the  aft  .  f  mass 
production.  It  was  a  brief  tat  puny  era, 
spanning  just  the  single  Me'  -*  from 
Henry  Ford  to  Soiduro  Toyoda.  To  take 
hs  place,  a  whole  new  concept  of  manu. 
facrunni  h  bemj  hustled  out  of  the 
laboratory  and  on  to  the  factory  floor. 
Tho  is  the  final  meldmj  of  microchips, 
computers,  software,  sensors  and  tele, 
corns  to  become  In  themselves  the  cutting 
looh  of  manufacturing  Industry. 


•  to  ro  bote.. 


TK  tC0*O*STAU0CIT  O  INI 


American  engineers  call  it  clm.  Comput* 
erontegrated  manufacturing— humed 
into  the  workplace  b>  a  kind  of  Caesanan 
section— ha  arrived  before  managers 
have  had  a  chance  to  find  out  what  they 
really  want  or  are  able  to  handle,  The 
trouble— and  there  have  been  plenty  of 
teething  troubles— is  that  Cm  has  a 
gTOwn-up  job  to  do  right  now.  Te  corpo- 
rate America,  it  is  the  one  remaining  »ay 
of  using  the  country's  still  considerable 
dout  in  high  technology  to  daw  back 
*ome  of  the  manufacturing  advantage 
Japan  ha  gamed  through  heavy  unesi- 
ment,  hard  work  and  scrupulous  atten- 
tion to  detail. 

American  companies  began  pouring 
big  money  into  high-tech  manufacturing 
iround  1980.  All  told,  firms  in  the  United 
States  spent  less  than  $7  billion  that  year 
on  computerised  automation.  Toda)  they 
are  spending  annually  S16  billion,  mostly 


on  more  sophisticated  CM  equipment.  By 
1990  investment  in  computer-intec rated 
manufacturing  will  have  doubled  to  S.H) 
billion  or  more,  forecasts  Dataquest  of 
San  Jose.  California. 

Genera]  Motors  has  spent  no  less  than 
S40  billion  over  the  past  five  vears  on 
factories  of  the  future.  Even  its  suppliers 
are  being  hooked  into  CM's  v  ast  comput- 
erised information  net,  allowing  them  to 
swap  dau  with  the  giant  motor  maker  as  a 
first  step  towards  integrating  them  whollv 
within  its  cim  environment,  tm  has  been 
spending  $3  billion  a  year  on  computeris- 
ing its  manufacturing  processes.  In  so 
doing,  ft  ha  been  able  to  bring  numerous  • 
jobs,  previously  done  offshore,  back  into 
the  United  States.  Pleased  with  the- re- 
sults so  far.  iim  has  raised  its  investment 
in  cim  to  an  annual  $4  billion. 

The  heart  of  a  cm  plant  is  a  flexible 
manufacturing  shop  which  can  run  24 
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no.rsada>  Wfl^.WI^Mb.tOfMWJ 
retooiedin  minutes  rawer ttu i  day*.  »«<J 
abit  to  turn  ool  nunored*  of  diJlerent 
prooucu  instead  of  being  dedicated  to 
Juc  oat  line.  The  difference** rween  the 
bet:  of  traditional  automation  (for  exam* 
pTe.  Towa's  CoroEa  kne  in  Sigo> a I  and 
the  best  of  new  sr>ic  CM  pUms  (for 
example.  General  Electric s  tousehotd- 
appliance  centre  in  Kentucky  is  that  the 
former  automates  iu«  the  flo*  of  maten- 
il  through  the  factory,  whiie  lne  Uwer 
automates  the  toia!  flpw  of  information 
needci  for  mararing  tnt  enterprise— 
from  ordennf  the  matenaH  to  paying  the 
-w  kg es  and  shipping  the  Gnnhcd  goods  Oct 
of  ibe  front  door. 

The  aim  of  CW  b  not  simply  to  reduce 
the  amount  of  direct  labour  involved  in 
Bianufaaunng  a  product  (only  5.1! of 
the  cost).  The  real  savings  come  instead 
from  applying  ttnet  computer  and  com- 
muaxanoas  controls  to  slash  the  tmouot 
of  waste  (typically  30%  of  the  cost) 
through  having  irp^to-the»minute  infor* 
maooo  on  tool  wear,  while  iruninusing 
the  handling,  management  and  overhead 
charges  (mtl)  leu  than  -»0%)  by  know. 
lri|  precssety  where  items  ere  at  any 
insunt  during  the  manufacturing  process. 
The  net  retail  is  thtt  a  cm  factory  hat  a 
much  lower  breakeven  point  than  a  highly 
automated  convenoonal  plant.  The  ma- 
jonry  of  the  CtM  plants  now  onstream  in 
ihc  United  Statet  break  even  at  half  the 
level  of  a  conventional  plant  (typically  65- 
70%  of  full  capacity).  And  because  it 
does  not  have  to  operate  flat  out  from  the 
start  f»  be  efficient,  a  CW  plant  mikes  it 
easier  and  cheaper  to  launch  new  prod- 
uct*. That  tpeus  shorter  life  cycle*— and 
hence  more  frequent  (and  more  attrac- 
tive) model  updates. 

■Hut  wouW  be  reason  enouih  for  enter- 
pniinf  ruth-tech  companies  to  invest  in 
cm.  But  a  number  of  American  corpora' 
lions  ate  betni  encouraged  for  other, 
more  strategic,  leasons  to  inteirate  their 
computerised  manufacturing  processes. 
The  Pentagon  sees  CM  es  a  rufry  way  of 
allowing  manufacturinf  capacity  to  be 
sprinkled  lightly  acrot*  toe  land,  instead 
of  being  concentrated  heavily  in  Urfeied 
areas  along  the  Ohio  Valley,  parts  of 
Illinois  and  »ip  through  Michigan. 
The  generals  also  see  cut  plants— with 
*  their  rapid  response  and  flexible,  make- 
anything  nature— as  handy  stsndby  ca« 
pacity  ready  to  be  instantly  repro- 
trammed  to  meet  the  military  surge  of  a 
national  emergency.  Apart  from  its  costl* 
'  military  stockpiles,  the  Pentagon  has  to 
underwrite  a  good  deal  of  redundant  and 
idle  capacity  among  America's  defence 
contractors.  That  is  a  political  luxury  it 
can  no  longer  afford. 

Pressure  from  other  pans  of  Washing- 
ton is  also  helping  to  usher  high-tech 


...to  OH  »■  A  .  • 

manufacturing  into  American  factorie*. 
To  government  gurus  hke  Dr  Bruce  Mer- 
nfield.  the  attraction  of  these  flexible 
manufacturing  plants  istbat  they  are  Weal 


no:  iu<:  for  tndustr.a.  pa  its  !ue  G 
Eiccmc.  vVes:iRgnousc  0: 18 v.  pj,  ever, 
more  so  for  the  tens  of  thouunc*  of  tin> 
worxthopt  across  tne  countn  VVhut  -a* 
pan  has  two-thirds  of  its  industrial  output 
witiuo  the  grasp  of  broad-oased  trrrtnu 
manufactunnj  grouot.  Amencan  indus- 
V}  b>  contrast  rus  aiways  reued  neauly 
on  its  100.000  or  so  independent  lubcon*. 
tracung  firms.  In  metal  working,  for  in* 
stance,  75%  of  the  pans  made  In  the 
United  States  arc  manufactured  b>  small 
independent  worxshops  in  oat:nes  of  50 
or  lets. 

The  American  Commerce  Department 
sees  do  antitrust  reasons  why  smaller 
firms  should  not  band  together  to  share  a 
flexible  manufacturing  centre,  making 
spindles  for  washing  re  acmes  one  mm* 
utc.  wheel  bearings  tnr  ner..  the;  twitch* 
ing  'Ji  precision  mojsis  for  a  microscope 
maker,  crankshafts  for  diesel  engines., 
microwave  cavities  for  radar  equipment, 
nose -cones  for  missiles  and  so  00.  This 
would  reduce  the  investment  nsk  for  the  . 
individual  firms,  while  providing  a  higher 
return  for  the  CtM  plant  as  a  whole.  It 
could  also  help  rebuild  much  of  the  indus- 
trial base  of  rust  bowl  America.  , , , 


Let  the  daisies  grow.,// .-:.r<: ^. 

Bureaucratic  guidinca  is  sua  no  match  for  a  fertile  economy  where  anytrung 
can  take  root  and  flower  *  v  :  V- 


Who.  then,  is  better  suited  to  life  on  the 
high  road  of  technology— America  or 
Japan?  The  answer  Is  complicated  by  the 
way  the  two  industrial  superpowers  have 
boned  their  separate  skills  in  wholty  sepa- 
rate ways  (able  3).  Amencan  technology 
b  overwhelming  in  big  systems,  software, 
computing  and  aerospace.  But  nobody 
can  touch  Japan  in  the  process  technol- 
ogies thai  underlie  conventional  manu- 
factunng.  Amencan  technology  reaches 
out  for  the  unknown:  Japan's  bends  down 
to  tend  the  commonplace. 

The  differences  in  style  mirror  the 
diffcre ncct  tn  ideals  that  the  two  peoples 
hold  dear.  Tne  Japanese  have  a  saying: 
-The  nail  thai  stands  up  will  be  ham- 
mered Cat.**  Tne  Amencant  say:  "Lei  ihe 
daisies  grow."  So  it  is  hardly  surprising 
thai  Amencan  technology  is  wdividualis- 

Table  3:  Balance  of  forces  

Japanese  ttrengtha 

Appied  research  and  development 

Incremental  «iprov«menta 

Commet  cul  appacatcna 

Proctis  and  proOucbon  lechnoiosy 

Components 

Hardware 

predttette  technotooee 
Ouavry  control 
Mfutunsaion 
Staiviar&fd  massvotume 


tic.' often  erratic  'and  always  iconoclastic 
Japan's,  if  anything.'  is  pragmauc.  geared 
primarily  to  problem-solving  and  hustled 
along  by  a  herd-in  sunct. 

To  date.  Japan's  high-tech  tuccco  has 
been  almost  exclusively  develop- 
ments thai  were  predictable— like  pack> 
ing  more  and  more  circuits  into  d)  namic 
ram  chips,  or  making  \ideo  recorders 
smarter  and  smaller  This  is  a  result  of 
having  tcial  mastery  of  the  process  tech- 
nologies. While  all  the  basse  break* 
throughs  for  making  semicorductors —  , 
electron  beam  lithography,  ton  implanta- 
tion, plasma  etching,  etc— came  from  the 
United  States.  Japanese  firms  improved 
the  ideas  step  by  step  until  their  equip- 
ment was  a  match  for  anything  made 
abroad. 

By  carrying  out  development  continu* 

American  ttrtoflthe 
Bas*  research  - 
BuaktfvouOftt  and  invtntene 
M&a/y  aoolcation* 
Ur»  proud 

Systems  rtiyabon   .  . 
Software  *  * 

Less  pre^ctabSe  technotoo^ee 

Ut#  iuoctOrt»M*a 

Ntw  avcMtacturat  6*vy>* 
Cutionvsajon 
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.*,,;.%  i.-«r-w.  .f»CTe^s.-.:i  «rr*  r.*:ea: 
,v  tnf  Amensar  »t>  o.  f«>.  a-ir.  »r. 
icar*-  f*en  occjOc  o: « •.  Arm* 
Ri%r  ncra  abi:  u*  romrifJ  »-u*umen 
v.-.:r.  » narraga  of  nr»  rajotu tfferrp  yet 
ptut:  »aiux.  cuautt  *n-  te».ah-:\ 
Amman  firms,  s*  contras*.,  ha*:  ir*ii- 
nonali}  maoc  coscirus  improvemrr.u  e*» 
en  feu  yean,  and  then  brought  out 
complete  model  overturn  once  a  decide 
or  vo,  That  has  made  tneif  products  loot 
tony  to  tne  tooth  then  *u dden'\  cease  e 
drinuucaU}— often  lor  tr.e  worse  mrulc 
oMipn  b^ft  and  Pfocucuon  mnnkict  arc 
toned  out.    .       .  .  y 

Amencaa  technology  hu  aho  tended 
to  be  geared  for  tnc  munU  it  home  (for 
examoie.  telephone  systems,  motor  can). 
ttiA  tts  smaller  domestic  market.  J-?a* 
nest  ttchnobgv  has  been  fo*cc3  tc  iook> 
farther  afirld.  Tfc;  Stanford  ctvnMrust, 
Mr  Dane)  OLunoto. mai.es  me  point  ttut 
tbougn  Japanese  firms  have  excelled  a  I 
technologies  tied  ciovclj  10  commodities 
with  huge  capon  markets  (for  example, 
continuous  casting  ic  stetl.  cmission*con> 
troi  for  motor  can.  optica.  coatings  for 
camera  lenses),  lotcly  ihc>  have  begun  to 
do  well  in  technologies  for  domestic  uit 
too.  Some  examples  include  gamma  u> 
tcrfcrOQ  and  IntcricuUn  H  m  pharmaceu- 
ticals, digital  switching  and  transmission 
in  telecommunications.  And  with  their 
breakthroughs  m  gallium  arsenide  senn- 
condueton.  optoelectronics,  superccra* 
trues  and  composite  matcnab,  the  Japa- 
nese have  shown  themselves  selectively 
capable  of  Innovating  at  the  frontier  of 
knowledge  is  well  as  anyone.-  • 

On  the  «hole.  however.  Japanese  Arms 
have  been  less  successful  with  techno!* 
opes  that  are  inherently  complex,  not 
particularly  predictable  and  dependent 
upon  ideas  sponging  from  basic  research. 
Making  jet  engines  is  one  such  technol- 
ogy. Designing  eirUaffie-cootrot  radan 
ts  another.  Developing  computcr»aidcd 
design  and  manufacturing  systems  H  a 
third.  And  despite  mjtVs  -targeting"  of 
lasers  as  a  technology  to  be  conquered, 
little  progress  his  been  made  here  to 
date—because  not  enough  basic  reseirch 
has  been  done  in  the  necessary  branch  of 
physics. 

Such  incidents  point  lo  serious  prob- 
lems in  Japan's  educational  system. 
While  Japanese  youngsters  outperform 
western  school  children  in  all  meaningful 
tests  of  mathematics  and  science,  their 
mining  stresses  rote  learning  rather  than 
critical  analysis  and  creative  synthesis.  At 
university,  their  skills  in  problem -solving 
are  enhanced  at  the  expense  of  thetr 
abilities  to  conceptualise. 

As  faculty  memben.  Japanese  acsdem* 
ics  are  civil  sen  ants  unable  to  fraternise 
as  pjid  consultants  In  industry  during  the 
tummcr  vacation  So  Japan  has  none  of 
tx  i  cooi*a  r  auausf  as  i  at* 


tnt  cr.MMrrv  ..a»ior  hs*»eer.  rati;  re- 
icarc?  *ne  ;.vmmetr.a  a?vei>cmsn.  ..-.a. 
cr~r*Cicrscf  Mr  *nd  Route  I2t.  S.*n> 
for:  in-  Si.iror.  Vene*  and  a  huncred 
otnsr  can?u>es  kcrow  America.  Ai»o. 
bc£iu»s  ai.  tnt  ieai.nt  universities  ir. 
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ianan  are  s*.atc-o»ncd  anc  rut  ngidiv  r% 
a  cu.verv*i  vc  renzra.  Purcaucracv.  r  ts 
difficult  ip  Aiiocaie  grams  (p\  ptewt* 
vit»i  to  tne  mjs.  devenwg  re>earchen 
ratnef  than  tne  most  senior, 
ir.  .ne  nays  »ncn  Japan  cowd  sto:rjj  .he 


Lift-off  for  the  airbo 

Forget  about  America's  underground 
economv  of  do*it*tourscUcn  pushing 
ham&uri  cr  carts,  pain:  brushes  and  ilitat 
drugs  Above  the  conventional  ccooo- 
m>.  a  star  •spangled  wealth  launcher  hft* 
ec  cU  three  or  four  »ean  ago— io  take 
acttntate  of  the  seunng- power  and 
pkmractine  cost  of  microchips,  the 
r-ealup  of  the  rem  trie  telephone  mo* 
nope*}'  the  chimera  ol  Frnrdxnt  Ree* 
gaer  %z*zx  shicil  and.  arovt  all.  the 
tccnnotvpcil  colusior.  of-  cwnpuung. 
cocamvnications  and  office  automauoo- 
Mtet  America's  e noting  nem  airborne 
ecooonu. 

The  nnt  thing  to  undentand  fe  A*t 
nobody  is  quite  sure  ho»  well  even 
Anencas  conveaoonJ  econom)  I  per* 
forming  let  alone  its  underground  or 
overground  componems.  The  ont)*  items 
reported  property  seem  to  be  imports 
and  unemplovroent.  The  trouble  a>  Uwi 
the  econom)  is  changing  so  fast— from 
old-fangled  businesses  based  on  metal 
bathing  and  •carting  things  around  to 
nc«»fangled  ones  that  manage,  transmit 
and  memorise  scraps  of  ieformaooa. 
What  is  for  sure,  the  leading  economic 
Indicator*— those  monthly  headlines 
that  send  Shockwaves  around  the  world's 
financial  markets— seriously  undercsd- 
mate  some  of  the  most  important  growth 
sect  on  within  the  United  States. 

Because  the  statistics  have  not  kept 
pace  with  the  way  Amencaa  busmen  is 
becoming  uumabonalised,  computer- 
ised and  more  service-oriented,  the  pic* 
ture  the  statisticians  paim  deptcu  an 
economic  landscape  of  a  decade  or  rwo 
ago,  Here  are  some  examples  of  lagging 
statistical  response: 

•  Companies  are  classified  b>  industrial 
seaon  using  definitions  last  updated  in 
1972. 

•  T»ent)  >can  after  cornputcn  swept 
manual  accounting  into  the  dustbin,  the 
Ant  price  index  for  cornputcn  has  just 
been  introduced— and  is  still  incom* 
ptete.  Where  America's  computing  costs 
have  been  assumed  to  be  fixed,  hence* 
forth  they  wul  be  deemed  to  fall  (as  they 
have  actually  been  doing)  by  at  least 
14%  a  year— adding  nearly  1%  to  est. 

•  An  archaic  procesung  aystcm  for  tog* 
png  foreign  trade,  confronted  «fcb  a 
W%  Increase  U  imports  over  the  past 
decade,  is  ignoring  America's  growth  in 
foreign  ules.  A  significant  proportion 
(some  say  15*20%)  of  American  canons 
no*  goes  umcponcd. 

•  Measures  of  family  income,  designed 
manage  when  welfare  nasadmy  word, 
omit  non-cash  components  such  as  com- 


rn8  economy  ' 

pany  fringe  benefits  for  professionals 
ipetnkxi  right!,  defsned  income  plant 
health  and  life  insurance.  ct:i  anc  in* 
kind  govcrnmrr:.  aitis:ance  fo:  thr  poor 
(fooo  stamps,  rem  subsidies,  etrj, 
•  Poverty  is  sull  oefined  bs  comump* 
t>c*  patterns  of  the  m^-IWOv.  »hen  a 
family  of  three  spent  a  third  of  us  income 
on  food.  The  same  food  basket  today 
corn  a  fifth  the  equivalent  family's 
income. 

Don't  srngicr.  Desmte  bucgetaty 
cuts,  the  American  tu  usual  sv-sicm  is 
still  one  of  the  best  in  the  world,  Itsonl) 
real  weakness  b  that— <mpio)meot  fig* 
urn  aside-  the  statistics  used  for  deter- 
mlmng.  sar,  ow  or  grrrnh  tend  to  be  by 
products  of  non-rutrttical  atenoes  (such 
as  the  Internal  Revenue  Service,  the 
Customs  Service.  Medicare  and  the  De* 
panment  of  Agnculrure).  Aa  such,  they 
are  far  from  being  as  ckaa,  complete  or 
timely  as  the  experts  would  hkc. . 

Consider  some  recent  anomalies 
caused  by  the  qukl  ening  pace  of  techno- 
logical change.  With  70%  of  Americans 
being  employed  in  the  service  sector, 
you  might  be  tempted  to  categorise  the 
United  States  at  essentially  a  scmca* 
based  ecooomy.  It  is.  But  you  would  not 
think  so  from  the  Standard  Industrial 
CUsst&cation  (tx)  used  in  generating 
the  Inpuboutput  tables  for  measuring 
CNf.  This  has  1*0  thrce*dtgtt  codes  for 
manufacturing;  firms,  only  66  for  **r* 
vices.  Moreover,  since  tne  s*c  system 
was  last  revised  in  1972.  whole  new 
business  activities  (for  example,  video 
rental,  computer  retailing,  software  re- 
tailing, discount  broking,  factory-owned 
retail  outlets)  have  sprung  up,  uhilc 
othenhavewithcred  a*  ay. 

Nuts  and  bolts,  for  Instance,  are  in  an 
S>C  eatcgory  all  of  their  owa.  employing  a 

S«nd  total  of  Just  46.000  propic.  Envc* 
pc  malen.  ag«in  «nb  their  v»n  uc 
category,  provide  few«r  than  U.UU0 
jobs.  Vn  one  sk  code  (a  the  service 
sen  or  alone,  general  medical  and  turgi* 
cal  hctpitala,  now  coven  vome  2.3m 
people.  Lota  of  hightech  sen  ice  busi- 
nesses—nctudmi  computer  stores  and 
software  pubhsiven  and  manufacture 
en— do  not  even  qualif)  for  their  o»« 
smc  codes  yet' 

There  *s  no  reason  why  all  sx  catego- 
ries should  be  the  same  site.  But  4hc 
imbalance  exaggerates  the  importance  of 
traditional  manufacturing  at  tnc  espense 
of  services  in  the  Amencaji  economy. 
Atow  all.  it  allo«s  «hc*le  sections  of 
America's  booming  tugh*tcch  economy 
to  go  unrr ported. 
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:wj  TECHNOLOGY 


Back  to  the  future 

A  glimpse  oc  two  at  the  futuae-wtl  ditpel 
anv  douta  »N»wr  UfiVet  ttceriunv  u  it 
prooet  tnt  kmitv  of twnorrow  » i«:nno»- 
0()  First.  10  Suicoa  ViUer  wnerc  Mr 
Alan  Ka%.  refugee  from  such  technotctv 
cal  hotred*  si  Dart *.  Stanford  Xerox 
»A*cand  Atari,  u  oo*«U>i  wwrury 
•i.UffcMApokOnwjJcf.  Buuirgon 
ihc  iciTiint  tnroncs  of  John  Dc« n  and 
Je*n  Piarct.  Mr  K*J  rt  trmg  to  due  * 
-far.atv  amplifier  o-npjter  »tta 
enough  pc**  to  oy  trace  tne  inert 
*erncs.  er<>vtf  «nem©0  to  l-***1) 
lo*4»  ol  reference  nuicrul.  a*2  croup 
clever  software  to  couple  rrun*s  natural 
desire  fur  eaplorvng  fantauct  *i:h  ha 
innate  a  Mm  to  leans  f?om  eoenmcnt. 

The  concept,  calico  -D*ruhook". 
coo  tn  net  ibt  aeduartc  power  of  both  a 
%idcc  jame  and  a  pafflti  annf*  spray- 
can  with  the  cultural  resources  of  a 
library  museum,  an  galkty  and  concert 
tufl  coeabioed,  DiflScvit  to  mile?  You 
bet.  tspcetaU)  tf  the  »holc  fitroo  has  to 
fit  in  »  package  no  bitter  than  a  notepad 
uvd  be  cheap  cnoojhfor  e\  ery  vchoolLid 

IOOWB.%  '  , 

Smalltalk  it  the  computer  language  Mr 


k»\  nav  developed  to  alk>*  kidv  to 
omen*  »iih  the  tantau  amaific?  The 
rest  o;  tne  ingredient*  are  ah  te:nnoicrv 
c*U>  imaginable,  jusi  prohibit!*  el)  ca- 
pernio  e  and  unwxldi  for  the  time  hems 
But  a  decade  ago  the  first  personal 
computer  »u  juu  being  buih  at  cotmd- 
craNrc^Hnvc  It*  fenctonal  equivalent 
indav  cottt  feu  than  130.  Stiu  on.}  it  or* 
mid«a(%Mr  Kavhitampkttme  H  r*  1 
Dvr»ar*4k  tn  the  <hano*  ol  nuaton*  «►* 
voungttcrt  with  open  minds  and  a  tense 
ofwunocrititi  intact. 

Sen.  men  Mr  Ted  Schoo.  fadfl). 
prophet  and  iclf-confctscd  computer 
crackpot.  with,  a  lifetime**  obmuoa 
wrapped  up  in  an  enormous  p..*graro 
caficd  rafter  Colendgt's  unfinished 
poem)  >'*a*4m.,  Boon  or  boondoggle- 
nohndv  n  quite  turc.  Bin  tk<  pant  piece 
ol  sob*  an  (or  steenag  one*  o»n 
thought  procn»c«  (tnrfudmg  alternative 
path*,  mental  baektraekt  and  intellectual 
{capti  is  hard!)  lacking  to  ambiuon  or 
vnton. 

Conceived  ongmall)  b}  Mr  Nrhon 
while  a  WKient  at  Hward  is  Umpfv  a 
notc-lee^tng  prvvrara  for  pretervtnj  hn 


e\en  thouch:.  \ana5u  ha«  e\C«*>cC  into 
a  tota!  lnerar>  r>:o:e*iv  «eatr;  ueat: 
orraniitaf  the  thov|hti.  «ith  traeet 
looting  OaeatracU,  alternative  \eruoaa 
ano  tumo*  to  crwrrtetenrc:  oo£^» 
men  t  rr.mt?d.r.mt  tnt  nr  ruM'wuig 
tne  reituu;  ana  fogfvig  a  uur*  of  the . a 
ro\alnci  to  c«er>  otner  author  cited 

)E\en  oocumcnt  in  Xaradu**  datahatc 
ha*  link*  to  it*  intellect u*!  ameeedentt 
and  if  othen  c^vtnnp  related  innn 
The  linked  reference*  *otk  hkt  foot* 
note*  tkcrpc  tea:  Xaruoi.  offen  an 
electronic  "**inoo«*  tnrM(r.«rtcntne> 
can  be  acro**d  there  and  then.  Because 
the  »hote  proem  «otk*  in  a  non»c» 
quential  «»y.  the  in%cmor  calls  the  out- 
pufhvpenett*.". 

Mr  r<c!soe  look*  tor*iti  ro  the  day 
when  anvoody  an  create  «rtat  he  or  the 
want*— /root  recipe*  to  rtuarch  p^pen. 
-  tonnea  to  songv->«nd  put  it  into  Nana, 
du'l  database  and  quote  or  cite  an«bcd> 
cite.  Royaltiet  and  aub-ro\ah»ea.  moni< 
torcd  tutocuijcXUy  b)  the  hod  comput- 
er, would  be  paiid  according  to  the 
amount  of  time  a  uur  »it  on-line  and 
reading  a  specific  document.  It  sound* 
prernr  wild  at  the  moment,  but  h>penext 
could  be  comnionpuce  before  "he, cen- 
tury boot. 


induttrial  height*  «ith  forctp  Keener*, 
homegrowtt  doelopmcnt  and  producttoa 
excellence,  the  inadequaoct  of  U*  cdvca> 
uonal  system  and  academic  research 
hardly  mattered.  But  such  sh^comwxs 
arc  bccomini  ioacavmgly  a  problem  is 
hjgh-iech  competition  inicrmftet.  • 

Nor  can  Japan  call  on  its  little  firms  to 
provide  the  irmgoratmg  fillip  of  lnnova« 
tton  such  cnierprtscs  provide  in  the  Urut< 
ed  States.  And  with  their  li  fclim*  employ- 
ment practtcci.  Japan  s  big  technology 
based  corporations  rarel)  get  a  chance  to 
attract  high -flying  talent  from  outfde. 
Technological  diffusion  heuccn  small 
firms  and  large  corporations,  and  be* 
t«ccn  companies  gcncratU  as  engtneen 
s*ap  jobs,  is  one  of  the  more  invigorating 
forces  for  inno\ation  m  the  L  nited  Statea. 

Vor.  also,  is  there  an  adequate  *  ay  tn 
Japan  for  financing  nsky  innovatioo  out* 


ltd?  the  big  corporations,  Since  1978. 
Ar*rican  eqa»t>  matkets  have  raited  IS 
b  jkon  for  start-ups  in  electronics  atone 
and  a  funhec  S3  J  bilhon  for  new  btotccb 
companies.  Over  the  same  penod.  Ja« 
pan's  veoturc-capiu  '^mtinentsinhJgh« 
tech  have  totalled  just  -!0«.  " 

Lacking  all  these  things,  the  Japanese 
have  sought  a  substitute.  This  u  one  of 
the  main  reasons  for  urn's  special  em- 
phasis on  collaborative  research  pro- 
jects—as  in  vtst  or  fifth-generation  com 
putcn.  To  Mr  Gary  Suonhouse  of  the 
University  of  MicMg".  Japan**  lauded 
industrial  policies  arc  little  more  than  a 
substitute  for  the  ingredients  that  Amen* 
can  companies  enjoy  from  their  vibrant 
capital  and  labour  markets.        -  * 

As  for  urn's  infamous  industrial  tar- 
geting.man)  Japanese  (as  »cll  as  foreign* 
era)  have  long  doubted  its  effectiveness 
and  believe  it  it  no*  wholf)  inappropriate 
anyway.  AQ  technologies  have  started 
moving  simply  too  fast  to  wait  upon  the 
whim  of  bickering  bureaucrat*,  h  U  not  as 
though  Japanese  awl  tenants  have 
shown  themselves  any  better  at  picking 
industrial  winnera  than  officials  else* 
where:  and  none  has  bettered  the  invisi- 
ble hand  of  the  marketplace. 

Apart  from  possessing  vattly  greater 
resources  of  well- trained  brains,  more 
diverse  and  flciibk  forms  of  finance,  and 
a  Niger  and  more  acquisitive  domestic 
nuiWt.  America  hat  one  final,  decisive 
factor  moving  In  it*  fjvour— the  pace  of 
innovation  mctf. 


High-tech  products  tend  to  have  two 
things  in  common:  the}'  fall  in  price 
raptdlv  as  pcoduction  builds  up  (they 
posvets  steep  learning  curves)  and  they 
get  replaced  fairly  frequently  (they  have 
short  hfe  cycles).  The  trend  in  hiih-tech  it 
lOwstda  things  becoming  steeper  and 
shoncr.  So  the  competitive  advantage  of 
being  first  to  market  is  going  increasingly 
to  cutweiih  almost  everything  else. 

This  spell*  an  end  to  the  traditional 
low-nik.  low'COtt  approach  that  Japanese 
companies  have  used  so  successfully  to 
date— <oming  in  second  with  massive  vol- 
ume and  forward  prices  after  othen  have 
primed  the  market  Henceforth.  Japa- 
nese firms  arc  going  to  have  to  take  the 
same  technological  mks—  and  pay  the 
same  financial  penalties— at  even  one 
else  And  that  puts  the  advantage  decid- 
edly on  ihc  side  of  Yankee  ingenuity 

 =ZM 


ERIC 


215 


213 


.  Mr.  Walgren.  In  the  same  way,  you  indicate  that  the  effort  in 
implementing  the  President's  Order  will  be,  in  your  words,  direct 
and  substantial.  Understanding  the  limitation  of  resources,  obvi- 
ously something  measurable  has  to  be  committed  to  that,  and  one 
ol  our  problems  w.  h  Stevenson-Wydler  is  we  never  could  find  the 
measure  of  it.  We  put  the  principle  of  the  obligation  to  spend  effort 
on  technology  transfer  in  the  laboratories,  and  yet  it  was  largely 
said,  oh,  we  were  already  doing  that,  or  something  to  that  effect. 

1  really  wish  particularly  now  to  set  out  a  new  effort  to  facilitate 
collaboration  between  the  laboratories  and  the  state  and  local  gov- 
ernments and  universities  and  th«s  private  sector.  The  question 
would  be  could  you  detail  what  resources  the  Department  is  going 
to  commit  to  making  that  happen  to  create  an  effort  that  we  would 
properly  describe  as  "direct  and  substantial"? 

[Question  and  answer  follow:] 


216 


214 


I  reaily  wish  particularly  (as)  we  now  set  out  (on)  a  new  effort 
to  facilitate  collaboration  between  the  laboratories  and  the 
state  and  locax  governments  and  universities  and  private  sector , 
and  the  question  would  be  could  you  detail  what  resources  the 
Department  is  going  to  comnut  to  making  that  happen  to  create  an 
effort  that  we  would  properly  describe  as  'direct  and 
substantial1?" 


The  Department  is  explcring  different  options  of  ensuring  an 
adequate  resource  levax  to  carry  out  these  important  functions. 

In  response  to  the  priority  placed  on  enhancing  R&D*cooperation 
between  Federa^y-funded  laboratories  and  the  private  sector  by 
the  Administration  and  the  Congress    Commerce  is  establishing  an 
0  rice  of  Federal  Technology  Management  under  the  Assistant 
Secretary  for  Productivity,  Technology,  and  Innovation    who  in 
turn,  reports  to  the  Under  Secretary  for  Economic  Affairs.  This 
Office  wilx  be  the  focal  point  for  some  of  the  collaboration 
activities  you  mentioned. 

To  be  effective,  P  L.  99-502  requires  delegation  of  authorities 
from  the  head  of  each  agency  to  its  laboratories.    The  Secretary 
of  Commerce  has  made  the  initial  delegation  to  the  Under 
Secretary  who  has  organized  a  Departmental  Committee  for 
Implementation.    When  the  Department's  laboratories  develop  their 
internal  implementation  plans  and  procedures,  the  Under  Secretary 
wilx  delegate  operating  responsibilities  to  them. 

P.L    99-502  also  assigns  three  Goveinment-wide  roles  to  Commerce. 
The  first  is  to  provide  whac  can  be  called  technica.  assistance 
to  other  agencies  and  theit  laboratories     To  this  end,  we  are 
developing  model  cooperative  R&D  agreements  that  laboratories  can 
use  as  a  guide  in  specific  situations     Further    we  are  nearing 
completion  of  a  set  of  aducational  materials  for  laboratory 
managers  and  staffs  on  how  to  take  advantage  of  the  new 
legislation  in  managing  technology.    These  materials  are 
scheduled  to  be  made  available  to  the  agencies  and  their 
laboratories  in  July. 

The  second  Government-wide  role  involves  reporting  to  the 
President  and  Congress  on  agency  activities  under  the  Act  We 
have  contacted  the    agencies  with  significant  laboratory 
complexes,  and  are  organizing  an  interagency  implementation 
committee.    One  of  the  first  things  the  committee  will  consider 
is  the  type  of  information  that  will  be  needed  to  produce  a 
useful  report      In  addition  to  helping  with  the  report, 
considering  this  question  now  will  concentrate  attention  on  the 
range  of  actions  that  agencies  need  to  take  in  the  near  future. 
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The  third  Government-wide  role  is  for  the  National  Bureau  of 
Standards  to  provide  administrative  support  to  the  Fedlrai 

othef stl?SteshtoDmLaet^nt  iS  feviewin9  "s  activities  under 
ocner  statutes  to  make  them  most  supportive  of  99-502  pn, 

fe^=(K?h%neW  8"iCe  of  Federal  Technology  Management  wi  11  be 
JnvPn??ib'?  l°Z  the  re9ulations  under  which  all  agencies  licensl 
inventions  they  own,  particularly  those  made  by  Federal  llcense 

^fSSwiUhe3e4vSiafli?nS'  a"d  PerhapS  theL'unlerl'ying 
nfff™  ?.    i         -eviewed  for  improvement  opportunities.  This 

F^rV^SVnVeS49ating  ways  to  in-Prove  commerciff  use  of 

soflwlie!       °  ^y  tha"  inventions'  as  compter 
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Mr.  Walgren.  I  would  like  to  ask  you  to  comment  further  on 
that.  I  have  to  respond  to  the  call  to  a  vote  on  the  floor.  It  will  take 
ten  minutes.  Do  you  have  ten  minutes? 

Mr.  Riggs.  Absolutely. 

Mr.  Walgren.  All  right.  Then  let's  suspend  and  I  will  be  right 
back. 
[Recess.] 

Mr.  Walgren.  Let  us  resume 

Let  me  reiterate  the  effort  to  ask  you  to  measure  the  size  of  the 
problem  that  you  think  we  are  talking  about  with  respect  to  the 
lack  of  careful  attention  by  American  managers  to  being  taken  ad- 
vantage of  in  international  joint  ventures. 

I  would  also  like  to  underscore  that  you  say  in  the  testimony 
how  important  it  is  that  Governmenfcowned,  Government-operated 
laboratories  enter  into  cooperative  R&D  agreements.  We  have  had 
one  that  we  have  been  trying  to  promote  for  tlie  last  three  years 
stemming  from  the  President's  Science  Adviser's  steel  initiative, 
and  I  am  sorry  to  say  we  were  deferred  one  year  and  rescinded  an- 
other and  then  unfunded  in  the  next.  So  to  put  the  meaning  to  the 
words,  it  would  seem  that  that  would  fit  almost  hand  in  glove  with 
that  effort  that  you  are  making  there. 

Although  that  comes  through  the  Department  of  Energy  and 
might  not  be  directly  in  your  purview,  I  just  want  io  raise  the  flag 
that  there  have  been  attempts  in  these  directions  before  that  have 
really  not  been  met  with  receptivity. 

You  indicated  that  one  instruction  would  be  to  encourage  reten- 
tion of  ownership  of  federally  funded  technical  data  by  the  contrac- 
tors involved.  I  would  like  to  raise  a  concern  about  thai  in  that 
some  data  certainly  would  best  be  disseminated  through  a  library- 
type  approach  in  which  it  isn't  the  ownership  right  of  the  informa- 
tion that  really  encourages  its  dissemination.  How  would  you  dif- 
ferentiate between  data  that  might  be  more  fully  distributed  if  it 
were  considered  proprietary  but  the  other  very  broad  range  of  data 
that  really  might  wind  up  less  widely  used  if  it  were  held  in  that 
framework? 

Mr.  Riggs.  I  think  that  when  you  talk  about  the  dissemination  of 
data,  and  particularly  a  lot  of  the  data  that  is  developed  in  govern- 
ment labs,  one, of  the  over-arching  concerns  centers  on  the  national 
.security  aspect.  Of  course,  the  Executive  Order  acknowledges  that 
over-arching  concern. 

I  think  there  is  another  way  of  looking  at  this  particular  issue.  It 
is  the  interest  of  those  of  us  in  the  Department  of  Commerce,  and  I 
think  increasingly  now  in  the  government  itself  to  move  as  rapidly 
as  possible  into  commercialization  of  federally  funded  R&D  One  of 
the  things  that  would  help  is  obviously  to  let  contractors  to  retain 
certain  intellectual  property  that  they  have  developed  because 
there  is  a  tremendous  motive  that  is.  associated  when  one  has  own- 
ership, when  one  has  the  ability  to  have  proprietary  interest  in  a 
particular  item. 

At  the  same  time,  I  think  your  point  is  extremely  well  taken 
that  there  are  other  data  which  may  have  a  greater  value  if  they 
could  be  more  widely  disseminated,  as  you  suggested,  through  a  li- 
brary-type system. 
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in^JSf8'  suSS^nS^  that  there  are  obviously  competing 
interests  on  this  particular  issue.  It  is  one  that  is  going  to  have  to 
be  worked  through,  but  I  think  that  other  than  this  over-arching 
concern  about  national  security,  I  think  that  we  in  the  Department 
ot  Commerce  would  be  most  interested  in  having  the  route  taken 
that  wou  d  best  ensure  the  greatest  commercialization.  If  that,  in 
tact,  would  be  one  which  allows  the  contractor  to  retain  it  in  con- 
trast to  wider  dissemination,  then  I  think  we  would  probably  come 
down  in  favor  of  that. 

As  I  said,  the  "bottom  line  that  we  at  the  Department  of  Com- 
merce are  seeking  is  commercialization.  We  believe  that  commer- 
ci^ization  is  something  that  is  not  only  good  for  American  busi- 
ness but,  frankly,  very  good  for  the  American  consumer 

[Question  and  answer  follows:] 
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Question; 


I  would  like  to  ask  you  if  you  couldn't  try  to  measure  what  has 
Happened  in  responseto  the  1980  effort  to  allow, small  businesses 
and  universities  to  participate  in  patent  incentives  that,  as  I 
understand  it,  has  been  a  matter  of  law  since  that  time. 


Answer: 


a. 


c. 


I  am  pleased  to  state  that  all  federal  agency  funding 
agreements  now  allow  small  business  and  n°n7Pr^^^on"a^°"  J° 
elect  title  to  inventions  as  provided  by  P.L.  96-517,  as  amended 
by  P.L.  98-620   (The  Act) . 

By  leaving  title  to  federally  funded  inventions  in  small 
business  and  non-profit  organizations  as  provided  by  the  Act, 
thlre  has  been  a  substantial  positive  impact  on  commercialization 
by  such  entities.  This  substantial  positive  impact  I  mention,  is 
confirmed  in  an  April,  1987  GAO  report  (attached).    The  report 
states  that  there  has  been: 

increased  invention  reporting  by  small  business  and 
non-profit  contractors?  . 
increased  licensing  of  inventions  by  small  business  and 
non-profit  contractors;  and 

increased  bidding  on  government  contracts  by  small 
business  contractors. 

Further,  since  businesses  know  that  universities  can  take 
title  to  federally  funded  inventions,  they  are  no  longer  concerned 
that  their  research  efforts  could  be  "contaminated"  by  federal 
tunding  with  the  possibility  that  a  federal  agency  could  assert 
ti£le  ?ights  to  resulting  inventions.    Accordingly,  cooperative 
arrangements  between  universities  receiving  federal  R*D Junds  and 
industry  have  grown  74  percent  from  $2/7  million  m  FY  1980  to 
$482  million  in  FY  1985  <  in  constant  dollars).  The  GAO  report 
also  points  out  that  while  the  influence  of  the  Act  alone  on 
compe??^vIness  is  difficult  to  quantify,  the  overall  ef get  of 
the  change  in  federal  policy  has  been  positive.      These  facts  lead 
us  to  believe  that  the  Act  has  been  an  unqualified  success  in 
fostering  the  establishment  of  R&D  cooperative  agreements  in  turn 
wSich "ead  to  commercialization  of  Federally-funded  inventions. 

The  Dositive  impact  of  the  Act  on  commercialization  has  also 
been  confined  in  a  July,  1986  report  published  by  the  Association 
ofLerScan^Univer-sities  (AAU)  entitled  -Trends  in  Technology 
Transfer  at  Universities"  (attached) . 


221 


219 


-2- 


aKSi^^  research 
Public  Law  Qft-fi9n  1  f ?    1  s    admmistrative  costs.  The 
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MEMORANDUM 

Prom:    Robert  M.  Rosenzweig 

This  report,  "Trends  in  Technology  Transfer  at  Universities",  is 
the  seoond  report  of  the  Association  of  Amerioan  Universities' 
Clearinghouse  on  University-Industry  Relations.  The  Clearinghouse 
was  established  in  1983  with  the  help  of  a  grant  from  the  Pew 
Meaorlal  Trust  with  the  purpose  of  providing  all  interested 
parties  with  lnforaatlon  about  university  policies  and  practices 
relating  to  research  collaboration  between  universities  and 
industry. 

The  first  report  of  the  Clearinghouse!  published  in  February 
1985,  addressed  two  Issues  of  concern  to  universities;  faculty 
conflict  of  interest,  and  the  delay  of  publication  of  research 
results.  That  report  illustrated  how  universities  have  adopted 
policies  and  procedures  that  address  these  and  other  related 
problems  that  accompany  industry-sponsored  research,  agreeaents. 

In  seleotlng  a  topic  for  the  second  report,  the  Clearinghouse 
fooused  on  the  activities  of  universities  themselves  rather  than 
faculty  members.  In  addition  to  permitting  and  sometimes 
facilitating  industry-sponsored  researoh,  many  universities  are 
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now  taking  ateps  to  arrange  for  university-ovned  inventions  to  be 
developed  and  Marketed.  In  soae  cases  the  university  itself 
undertakes  the  development  and  aarketlng  of  the  Invention. 
In  others,  the  university  establishes  either  nonprofit  or  for- 
profit  entitles  to  perforn  slailar  functions. 

This  report  describes  the  diverse  approaches  ourrently  boing 
taken  by  leading  research  universities,  both  philosophically  and 
pragsatioally,  in  forolng  and  laplenentlng  the  role  of  ihe 
university  in  technology  transfer  and  licensing.  All  the 
institutions  participating  in  this  survey  have  given  extensive 
consideration  to  the  risks  and  benefits  of  technology  transfer 
activities.  As  one  Slight  expeot,  the  practices  of  the  sampled 
institutions  differ  markedly  and  so  do  the  reasons  given  for 
those  practices. 

The  A AO  hopes  these  aaterials  will  prove  to  be  informative  and 
useful. 
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PAST  Z  -  IXICOTIfl  SOKMfiK 


This  AID  report,   Tranda  Jjj  Ttohnologv  Tranafar  MX  Pnlvaral t 1 aaf 
la  based  oa  raapooaaa  to  a  aurvey  quaatloooalre  in  1985*  The 
questionnaire  eougbt  information  regarding  the  technology 
traoafar  aotlvltlea  of  unl varsities,  apaolf loally : 

*  wbatbar  respondents  bad  raatruotured  thalr  lntaroal 

pataot  and  licensing  efforta  in  ordor  to  looraaaa  tba 
nuaber  of  inventions  owned  and  successfully  licensed  by 
tba  university,   and  if  ao,  tba  olrouaatanoaa  of  the 
decision  to  do  ao  and  tba  reaulta  of  aucb  efforts; 

*  wbatbar  respondents  bad  eatabliabed  ao  external  entity 

to  undertake  teoboology  tranafer  of  unlveral ty-owned 
inventions,  auob  aa  a  nonprofit  foundation  or  a  for* 
profit  ooapany,  and  if  ao,  tbe  clrouastanoea  of  the 
deolalon  to  do  ao  and  tbe  reaulta  of  auob  endeavors. 

Tbe  survey  responses  reported  widespread  obangea  in  internal 
patent  and  licensing  aotlvltlea  and  oorreapondlng  lnoreaaea  in 
tbe  nuaber  of  invention  disclosures  provided  by  faoulty  to  tba 
unlveralty.  Tbe  report  explores  clrouastanoea  that  aay  have 
oontrlbutad  to  tbla  trend,  lnoludlng: 

*  obangea  in  federal  patent  polloy  relating  to  universities; 

*  a  new  approaob  to  tbe  publlo  aervloe  role  of  universities 

which  encourages  technology  transfer; 

*  growth  of  state  eoonoalo  developaent  prograas  which 

provide  incentives  to  universities  to  link  univcrsity- 
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baaed  technology  with  tha  business  ooaaunity; 
»  raquaata  fro»  faoulty  for  "tggreaaiva  teohnology  transfer 
oapabllitlaa  in  tha  university  and  corresponding 
flnanolal  Incentlvoa  to  faculty  for  their 
Inventions ; 

*  raduoad  funds  for  research  fron  other  sources. 

With  regard  to  external  foundations  and  coapenles  to  provide 
patent  end  lioanaing  services  end,  in  sose  cases,  to  provide 
funds  or  Investors  for  further  developnent  and  aerket&ng  of  en 
invention,  the  survey  results  were  inconoluslve.  Two  p.*obleas 
with  the "survey  infornetlon  rendered  the- results  uncleer: 

*  few  institutions  reported  such  aotivitiaa; 

*  those  that  did  report  undertaking  such  activities  did  not 

raport  the  eoooaplishaents  and  failures  of  thes* 
aotivities. 

The  text  of  the  report  discusses  *n  depth  the  discernible  trends 
in  university  teohnology  transfer  and  the  prospeots  for  the 
future  aotivities  of  universities  in  the  coaneroielizetion  of 
researoh  results. 
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,   PA BT  II c •  IlTfiODOCTIOa 


A.  faraoaa  aI  injure! 


The  purpose  of  this  report  Is  to  review  the  results  of  the 
seoond  university  survey  oonduoted  by  the  Clearinghouse  on 
University-Industry  Eolations.  The  subjeot  astter  is  the 
teohnology  transfer  aotlvltles  of  universities*  The  principal 
foous  Is  the  efforts  of  universities  to,  proaote  development  and 
marketing,  of  university  researoh  results* 

The  first  report  o£  the  Clearinghouse.  Dnlytrsltv  ppligj^pg  AiuL 
PrQQfldUrga  »oy»r^ng  Conflict  a£  Intar«gfr  Ajua  SzlMX 
FubllQotlon  (February  1985),  was  based  on  university,  responses 
to  questions  regarding  two  issues  growing, out  of  university- 
industry  research  relationships;  conflict  of  interest  aaong 
researohers.  and  delay  of  publication  of  research  results* 
Notwithstanding  soae  differences,  aaong  universities,  the  first 
survey  deaonstrated  reaaricable  slallaritles  aaong  institutions  in 
establishing  policies  and  procedures  regulating  faculty  conflict 
of  interest  and  contractual  delay  of  publication. 

The  first  report  concluded  that  there  are  dynaalc  forces 
operating  both  within  and  outside  the  university  to  encourage 
oooperatlon  between  universities  and  industry,  especially  in 
areas  of  new  technology.  Those  considerations  have  directly 
affected  the  functions  of  the  university  itself,  prompting  oany 
adninistrators  of  aajor  research  universities  to  consider 
seriously  for  the  first  tine  the  proper  role  of  the  university 
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in  promoting  the  successful  transfer  of  its  technology  from  the 
laboratory  to  the  marketplace. 

The  responses  to  the  second  survey  differ  dramatically 
froa  the  first.    Major  research  institutions  have  diverse 
policies  and  procedures  concerning  the  extent  of  the  unlverslty*s 
role  in  the  business  of  developing  and  aarketing  inventions.  The 
responses  indicate  that  aany  of  these  differences  aay  be 
attributed  to: 

*  differing  philosophical  approaches  to  business 

relationships; 

*  inexperience  in  business  Batters; 

*  available  resources  of  the  university; 

*  the  cooperation  and  initiative  of  state  and  local 

governoents  in  proaotlng  innovation  and  new  business; 
•the  differing  interests  and  concerns  of  researchers. 

These  factors,  and  the  responses  of  the  universities  surveyed, 
are  the  subject  of  this  report. 

B.  Background 

1.  Overview 

a.  Divergent  Goals  of  Universities  and  Businesses 
Universities,  like  other  owners  of  intellectual  property,  oust 
protect  their  inventions.     They  do  so  through  the  federal  system 
of  patents  or  copyrights.     If  the  invention  is  unsuitable  for  such 
protection,  an  owner  of  an  invention  may  choose  to  keep  the 
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property  secret,  although  nany  universities  treat  secrecy  as  as 
inappropriate  practice.     Once  protected,  a  university  seeks 
Bethods  for  perfecting,  aarketlng,  and  manufacturing  the 
InTention.  and  eventually  licenses  It  for  a  financial  return. 
The  aetbod  aost  frequently  used  Is  to  negotiate  a  license 
agreement  with  an  Interested  party  vbo  wishes  to  bring  the 
invention  to  the  aarketplace.  In  exchange  for  the  opportunity  to 
use.  aanufacture,  and  sell  the  invention,  the  licensee  pays 
royalties  to  the  owner  of  the  invention.  Typically,  the  inventor 
Is  entitled  to  a  portion  of  the  royalties  froa  the  invention. 

Unlike  other  owners  of  intellectual  property,  however, 
universities  have  been  the  object  of  a  controversy  concerning 
taeir  role  in  prone iing  development  of  inventions  resulting  froa 
university  research,  especially  in  "high  technology"  areas.  The 
goals  of  entrepreneurs  who  take  business  risks  to  develop 
products  and  services  for  profit  differ  greatly  froa  the  teaching 
and  research  goals  of  universities.  These  differences  are  at  the 
heart  of  the  ethical  and  legal  issues  surrounding  university- 
industry  interaotion. 

Notwithstanding  the  considerable  differences  between  the  profit* 
aaking  goals  of  the  private  sector  and  the  scholarly  and 
educational  goals  of  universities,  the  two  parties  each  have 
resources  that  are  needed  by  the  other.  The  university  can  accept 
the  financial  support  provided  by  industry  and  the  industrial 
sponsor  can  accept  the  university's  concerns  for  quality  and 
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Impartiality  in  its  research.  Tbus  tbe  two  can  fore  a  respectable 
and  profitable  research  relationship.  Many  participants  in  these 
relationships,  and  others  in  government,  believe  that  university- 
industry  collaboration  brings  a  benefit  to  both  parties,  and 
thereby  to  progress  and  innovation  in  tbe  econoay. 

b*  Additional  Factors  Pointing  Toward  Collaboration 

Several  other. factors  have  contributed  to  tbe  increasing  expecta- 
tion that  universities  should  assist  Industry's  application  of 
new  ideas,  those  f actors^include : . 

3  changes  in  federal  patent  laws  relating  to  universities; 
9  promotion  of  university-industry  interaction  by  state 

governments;,. 
9  university  interest  in  enhancing  the  income  flow 

from  university-owned  inventions; 
9  tbe  Interest  of  entrepreneurial  faculty  in  opportunities 
to  reap  greater  financial  rewards  from,  their  research 
efforts; 

9  a  .greater  willingness  on  the  part  of  industry  to  adapt  to 
university  concerns  in  order  to  structure  tbe 
sponsorship  of  research  and  licensing  of  the  results. 

Many  universities  have  recently  begun  to  expand  their  role  in  tbe 
commercialization  of  research  results.  Universities  evaluate  the 
activities  relating  to  technology  transfer  by  considering  Issues 
such  as  tbe  appropriateness  of  such  activities  to  the  primary 
mission  of  tbe  institution  and  the  amount  of  risk  Involved  in 
promoting  business  development  and  marketing  of  research  results. 
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Although  tht  universities  surveyed  have  beta  successful  la 
increasing  tht  teohnology  traoaftrred  froa  tht  university  to  the 
marketplace*  ftv  have  also  been  able  to  become  participants  in 
the  coamcrcialirstioa  of  their  own  technology. 

o.  Survey  Methodology 

The  Information  offered  and  conclusions  drawn  In  this  report  are 
baaed  on  the  responses  of  institutions,  to  s  questloonslre (The 
text  of  the  Questloonslre  appears  .In  Appendix  A.)  Some  . 
Institutions  invited  to  psrtlolpate  in  the  survey  chose  not  to 
respond.    Others  answered  only  some  of  the  questions  or  offered 
examplea  to  llluatrste  an  answer.  (A  list  of  the  universities 
that  responded  to  the  survey  sppears  in  Appendix  B).  Thus  the 
responses  are  not  readily  adaptsble  to  standard  oethods  of 
quantitative  data  analysis.    Therefore,  unlike  .the  first  report 
of  the  Clearinghouse,  this  report  will  not  offer  conclusions 
based  on  the  percentage  or  number  of  universities  undertaking 
certain  technology  tranafer  activities.  Instead,  this  report 
offers  a  broad  discussion  of  the  trends  anong  the  universities 
that  did  participate  in  this  survey,  and  seta  forth  .the  unlversl- 
tlea'  own  examples  to  provide  greater  insight  into  those 
activities. 

2.  Bole  of  the  Federal  Government:  Changes  in  Federal  Patent 
Law 

a.  Description  of  the  Changes  in  Pedersl  Patent  Law 
In  1980,  a  significant  change  in  the  federal  patent  policy 

5 


235 


233 


regarding  inventions  made  with  federal  assistance  was  enacted. 
Public  Law  96-517'..  the  Patent  and  Trademark  Amendments  of  1980, 
provided  thai  universities,  and  saali  businesses  could  retain 
patent  rights  ,to  inventions* resulting  froa  research  conducted 
with  federal  funds. 

The  purpose  of  the' change  ln  the  law  was  to  facilitate  the  use  of 
government-funded'  inventions  as  the  basis  for  commercial 
products.  Until  the' new  law  was  enacted,  only  five  percent  of 
government-owned  inventions  had'  been  utilized  by  business.  1/ 
Congress  was  concerned  that  this  low  utilization  was  partly  the 
result  of  restrictive  fed«,ral  patent  policies  and  the  preference 
for  non-exclusive  licenses.     Such  licenses  are  perceived  by 
entrepreneurs  to  be  necessary  to  Justify  the  risk  and  capital 
investment  in  development  and  marketing  of  inventions.    By  giving 
the  university  clear  title  to  the  invention  and  the  financial 
incentive  to  promote  its  development.  Congress  hoped  that 
research  results  from  federally. funded  research  would  no  longer 
lie  dormant.  2/ 

b.  Besults  of  the  Change  iQ  Law 

P.L.  96-517  and  subsequent  amendments  enacted  in  1984  (P.L.  98- 
620),  appear  to  have  had  the  intended  result.  This  new  patent 
policy  has  further  contributed  to  a  change  in  attitude  by  ^>th 
universities  and  industry  concerning  cooperation  on  developing 
technology.  In  reporting  the  1984  amendments  to  p.L.  96-517  to 
the  House  of  Representatives,  the  Committee  on  Science  and 
Technology  stated: 
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"These  laws  [P. I.  96-517  and  P.L.  96-480,  the  Stevenson- 
Vydler  aot,  relating  to  proaoting  teohnologloal  innovation 
within  the  governaent]  and  other  events  have  aade  governaent 
rcsearoh  offioials  aore  sensitive  to  and  aore  interested  in 
oooperating  with  the  private  seotor.  Universities  and  saall 
businesses  have  had  incentive  to  promote  inventions  aade 
under  federal  obntraot  and  aore  federal  inventions  have  been 
the  basis  of  ooaaeroial  products."  3/ 

Many  respondents  to  the  Clearinghouse  survey  oredit  the  new 
Pederal  patent  law  with  providing  the  inoentive  for  the  univer- 
sity to  establish  an  aggressive  patent  and  lioensing  prograa. 
inoluding  the  ooaaercialization  of  inventions  reaulting  from 
privately  supported  research.  Houever.  other  respondents  stated 
that  Pederal  patent  polioy  had  no  iapaot  upon  their  patent  and 
lioensing  efforts.  This  latter  view  was  shared  both  by  institu- 
tions that  are  pursuing  an  aotive  prograa  and  those  that  are  not. 

One  explanation  for  such  a  disorepanoy  is  that  the  Federal  patent 
law  is  only  one  of  several  faotors  that  have  .Influenced 
university  deoisions  on  the  appropriateness  of  teohnology 
transfer  aotivlties. 

First,  the  university  Bay  have  been  encouraged  to  pursue  an 
aggressive  patent  and  lioensing  policy  because  of  interest  in 
greater  ooaaeroialisation  of  researoh  result l  by  faoulty 
researohers.  Second,  it  is  also  possible  that  a  statewide 
eoonoaio  developaent  prograa  involving  the  university  aay  have 
increased  awareness  anong  adainistrators  concerning  th* 
university's  patent  and  licensing  efforts.  Thirdly,  the  iapetus 
for  an  aggressive  teohnology  transfer  prograa  could  have  been 
generated  froa  an  adainistrative  office  of  the  university  rather 
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than  the  office  responsible  for  patent  and  lioensing  activities. 
In  soae  oases,  the  Office  of  tire  President,  in  exaoining  the 
relationship  between  the  university  and  local  industrial 
researoh>  Bay  have  brought  attention  to  the  university's  patent 
and  lioensing  program. 


In  spite  of  these  discrepancies,  the  fact  that  the  Congress 
ohanged  the  Federal  patent  law  to  enoourage  universities  to  own 
and  market  federally-funded  researoh  results  tends  to  validate  an 
entrepreneurial  approach  by  the  university  toward  all  research 
results  it  owns. 


3.  Bole  of  State  Governments:  Changes  in  State  and  Looal 
Development  Efforts 


a.  General* 


Many  state  governoents,  facing  the  need  to  revitalize  industry 
within  their  boundaries,  have  turned  to  universities  in  the  state 
as  oenters  of  innovation  and  opportunity.  The  Rational  Governors* 
Association  stated  this  prenise  in  its  report  Technology 
flfPMthi  iSLUJA  Initiatives  In  raohnologlopi  inncvatiftn  (October 
1983)« 

"State  governments  are  oritically,  situated  to  encourage  and 
faollltate  the  process  of  technologioal  innovation. .. They 
support  the  vast  aajority  of-  the  nation1*  publio 
institutions  of  higher  eduoation  where  most  university 
researoh  and  development  take  pldce.  They  provide 
significant  teohnloal,  oanageaent  and  finanoial  assistance 
to  new  and  existing  teohnology-based  firms  from  whioh 
innovations  to  the  marketplace  flow.   Equally  important, 
state  governments  are  in  a  position  to  build. the  kind  of 
partnerships  with  eduoation  and  industry  that  stlnulate 
Innovation  and  help  to  ensure  its  oontinued  vitality  and 
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relevance,"  4/ 

One  trend  that  oan  be  identified  froa  the  responses  to  the  survey 
is  that  publlo  universities  tended  to  be  Involved  In  innovative 
technology  transfer  aotlvltles  as  a  result  of  state  eoonoalc 
development  programs.  In  addition  to  state  start-up  funding  for 
new  research  centers,  the  initiative  for  the  university's 
activities  is  assumed  by  the  state.  In  these  oases,  universities 
are  one  coaponent  of  a  state-wide  strategy  to  undertake 
technology  transfer  aotlvltles, 

b.  Variations  Among  State  Roonoalo  Developaent  Programs 

Soae  states  have  established  cooperative  centers  among  several 
universities  in  a  single  region  of  the  state  and  require  industry 
participants  to  provide  funding  to  the  center.  Other  states  have 
grant  programs  for  universities  to  establish  their  own  programs. 
The  initiative  for  a  program  may  have  ooae  froa  the  legislature, 
the  governor's  of floe  or  a  task  force  appointed  by  the  governor, 
or  from  the  state, offloe  of  economic  developaent.  Some  programs 
foous  on  a  single  effort  or  industry,  others  disperse  funds 
widely.  Of  course,  state  universities  are  ,an  Integral  part  of  a 
state's  resouroes  to  enhance  its  eoonom.,.  In  addition*  most  long- 
rang^  state  programs  include  the  participation  of  private 
universities  in  the  state, 

o.  Usefulness  of  State  Keonoaio  Development  Programs 

The  participation  of  the  state,  government  in  effort*  to  promote 
collaboration^  between  Industry  and^  universities  is  often  an 

9 


239 


237 

enoourageaent  to  both  parties.  Industry  participation  la 
inoreaaed  by  tbe^atate'a  coaaltaont  of  funds.  The  university 
.reliea  on  the  atatt  as.  a  buffar  between  it  and  Induatry  deaands. 
Many  respondents  to  the  purvey  stated  that  federal  and  state 
progress  to,  prpaote  oollaborative  reaearob  activities  have  also 
Helped  moreaae  the  nuaber  of  inventions  patented  and  lloanaed  by 
the  university. 

Example:  Hew  Jersey 

One  sxaaple  of  a  sweeping  approach  by  a  state  to  enhance  lta  own 
eooaoay.  Is  reflected  In  the  Jeport  at  Uu  Pov«mor«a  Simi^i^ 
an  ZsilMJisi*  nnsl  lichnologv  tec  XMn  SJdU*  sit  Hi*  Jer^y  (Deceaber 
1983).  The  Coaaisaion'a  report  aeta  out  four  support  aechanlaos 
to  prpaote  univerai ty-induatry  collaboration  in  the  state.  Tha 
Coaaiaaion  reooaaended  the  eatabliabnent  of  advanced  technology 
oentera  to  aupport  equlpaent  aoquiaition  and  reaearoh  at  the 
atate«a  public  and  private  higher  education  institutions. 
Induatry  would  contribute  to  the  oentera  through  affiliates 
prograaa,  aeabership  fees,  Hatching  grants,  and  in-kind  support. 

The  report  slso  -eooaaended  a  Batching  grant  prograa  awarded  to 
inc'^iduai  researchers  working  ln  eaerging  technologies  with 
ooaneroiil  potential  end  a  prograa  of  incubator  facilities  to 
provide  low-co»L  apace  to  new  ooapcniea  to  be  selected  fey  the 
sponsoring  university  and  to  be  financed  by  itate-ba^-*  revenue 
bonds.  Lastly,         Comeission  proposed  a  technology  extension 
servioe,  ao«elcd  »fter  the  Agriculture  Extension  Service,  to 
aooelerate  application  of  new  leohnology  to  industry. 
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The  Hew  Jersey  Coaaission  also  ©elected  twohnologioal  fields  to 
be  targeted,  and  reooaaended  the  establlshaent  of  a  sta.te  venture 
oapitaX  fund,  new  loan  prograaa,  and  aodif loations  of 
restrictions  on  investaent  and  tax  tenefits  of  high  technology 
investaent.  The  Report  also  provided  strategies  for  increased 
attention  .to.  eduoation.  training,  and  job  developaent. 

To  date,  the  state  has  established  five  advanoed  teohnology 
centers  with  the  help  of  a  $90  Billion  bond  issue.  The  oenters 
inolude  the  Center  for  Ceraaios  Besearoh  at  the  State  University 
at  Butgers  (union  began,  with  support  froa  the  National  Soienoe 
Foundation),  the  Hazardous  Waste  Center  at  the  New  Jersey 
Institute  of  Teohnology.  and  the  Center  on  Bioteohnology  and 
Medioine  jointly  with  Rutgers  and  the  University  of  Medicine  and 
Dentistry  of  New  Jersey.  In  addition,  the  state  has  established  a 
peraanent  New  Jersey  Coaaission  on  Soienoe  and  Teohnology  to 
further  iapleaent  the  report  and  to  support  soienoe  and 
teohnology  in  the  state. 

e.  Bxaaple:  Vlsooasln 

In  1 983 *  the  State  of  Wisoonsin  established  the  Technology 
Developaent  Funu  to  provide  funding  for  new  teohnology  projects. 
The  University  of  Wisconsin  established  its  Office  of  Industrial 
Researoh  and  Teohnology  Transfer  in  that  sane  year.  The  Office  is 
finanoed  in  part  by,  the  Fundi  and  its  purpose  is  to  proaote, 
facilitate,  and  develop  cooperative  researoh  and  developaent 
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prograaa  and  to  guide  faouity  in  their  purauit  of  oo»»aroiaX 
deveXqpaent  of  inventiona.. 

f.  Other  Ixaaples 

Other  notable  atate  eoonoaio  deveXopaent  prograaa  vbiob 
eatabXiabed  center*  for  raaaaroh  at  univeraitiea  ara  the  fieo 
rrankXin'Partnerabip  in  PennayXvania  and  the  north  CaroXina 
BioteobnoXogy  Center  in  Hortb  CaroXina. 

tola  of  OnlTaraitiea 

The  aurvey  responses  showed  that  uniraraitiaa  do  not  have  a 
.  unified  view  of  their  roie  in  teobnoXogy  deveXopaent  and.  ita 
reXationsbip  to  business.  Hoat..inatitutiona  atraaaad  their 
ooaaitaant  to  education  and  the  tranaaiaaion  of  knowiedge  to  the 
pubXio  doaain.  Tbia  principle  waa  olearXy  atated  by  the  Acting 
Praaidant  of  the  Oniveraity  of  Wiaoonain  in  a  ietter 
aoooapanying  the  raaponae  to  the  aurvey,  in  wbioh  aha  atated*  that 
teobnoiogy  tranafer  aotivitiea  "have  bean  activated  by  a  sens*  of 
our  responoibiiity  ,to  ooaaunioate  knowiedge  to  the  broader 
aoiantifio  and  teobnioai  ooaaunitiea,  rather  than  aa  a  source  of 
additionai  reaearoh  funding.  Indeed  our  general  experience  baa 
bean  that  teobnoiogy  tranafer  ia  in  tbia  aenae  an  expense  rather 
than  an  inooae  itea."  5/ 

Other  inatitutiona  characterise  their  aotivitiea  aa 
entrepreneuriai.  The  President  of  the  Univeraity  of  Otab,  Chaae 
M.  Peteraon,  refers  to  that  inatitution' 3  aotivitiea  aa  "acadeaio 
oapitaliaa",  and  report*  that  the  inatitutior.  ia  aggressive  in 
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lta  role -as  businoss  faollltator  for  ftoulty  and  other 
entrepreneurs  who  wish  to  utiliie  the  resources  of  the  university 
to  develop  businesses  froa  university  research  results*  6/  The 
University  of  Utah  frequently  takes  an  equity  Interest  in  new 
ventures  to  ooaaorolallze  inventions  resulting  froa  research  on 
oaapus* 

As  a  result  of  the  varying  approaches  of  institutions  to 
teohnology  transfer,  the  types  ?f  aotlvltles  they  have  undertaken 
oover  a  vide  speotrua.  Soae  universities  had  considered  the 
foraatlon  of  .corporations  or  fOther  arrangeaents  which  required 
the  university  to  undertake  financial  risk  based  on  the 
ooaaeroial  suocess  or  failure  of  the  developed  produots  or 
servloes.  These  institutions  have  fornod  new  enterprises  based 
upon  carefully  oonsldered  recoaaendatlons  and  a  subsequent 
business  plan.  Soae  have  rejected  suoh  aotlon.  Others  had  not 
oarefully  oonsldered  suoh  aotlons,  but  have  rearranged  the  duties 
of  personnel  within  the  institution  to  direct  nore  effort  into 
patenting  inventions. 
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A*  Baokgrouad 

Th.  .otl«tl«  or  .  unltr.r.lt,  to  protect  Int.U.otu.l  property 
«od  to  ..rie.t  mention.  .uoo.wfuliy  .ay  b,  ooaduot.d  by  th, 
unlr.r.lt,  n.olr.or  on  b.h.lr.or  th.  uaiV.raity  by  .„  ,ntUy  - 
out.id.  th.  la.tltutloa.a  dlr.ot,  ooatrol.  i„  ord.r  to  d.t.rnln. 
how  .uoh  or  thl.  .otlvlty  U  oonduot.d  ia3ld,  rorsU3  outald0)  ^ 
•urr.y  .ak.d  r.apoad,„t3  to  d..orlb.  th.lr  lat,rn.l  op.r.tloa. 
ror  p.t,ati„g  ,„d  no.a.lag  ualv.r.ity-owa.d  l„r,ntloa3. 
including  th.lr  U3,  of  out.ld,  p.t.„t  ».„.8...at  flr.a  for 
.ir.lu.tlng  inv.ntlon  dl.olo.ur,.  ,„d  fllln«  p.t„t  .ppll0.tlOM> 
Th.  aur„.y  Mkods  Do03  tho  ualror3lty  „oour.ga  f-euUy  ^ 
dl3olo3.  invention.;  upon  wh.t  b.»l8  d0,3  th,  l„3tltutlo„ 
dl-trlbut.  roy.ltl,.,  „d  „„  toe  ualror3lty  laoro.3,0  Ua 
•ffort.  to  pro.ot,  ta,  ia3tltutl0a.a  D,t„t  ^  llo,n3lng 
prograa? 

B.  a«oulto  of  Survey 

u  "cipiou!"1  of  Oo1"""'  '«f«t  .ad  Lio.aaias 

a.  Qaneral 

Mo»t  or  th.  uaiv.r3ltl,3  r,?pondlag  to  th,  3urv.y  „ar,  r,»l3,d 
th.lr  p.t.nt  policy  within  th,  l.3t  thr„  y..ra  or  ,ro  pr030ntly 
in  th,  Proo,aa  of  30  dolng.  Boceat  rart3lon3  plaeo  gpott9p 
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emphasis  on  technology  transfer.  Techniques  inolude  identifying  a 
single  offioe  within  the  university  to  be  responsible  for 
negotiating  lioenses  with  industry,  and  providing  incr*«oed 
Monetary  snd  support  servioes  incentives  to  faoulty  to  encourage 
invention  disclosures.  In  aost  oases  the  revisions  were  ^ 
undertaken. at  the.  reooaaendation  of  an  advisory  committee 
^tppSintedsby.  the  president  or  a  jvioe-president  of  the  university 
oonsisting  of  faoulty,  staff,  and  administrators  and  reporting 
direotly. baok  to.,  the  president  or  ^the  board  of  trustees  of  the 
^university. 

b.  Example:  University  of  Washington 

Fop  example,  in  1981,  the  University  of  Washington  formed  a 
University  Task  Force  on  Technology  Transfer  to  review 
policies  and  practices.  Among  other  itebs,  the  Task 
Foroe  recommended  new  policies  to:  j 

•  reward  faoulty  for  researob  with  commercial  potential; 

•  revise  patent  policy  in  light  of  the  federal  patent  law 

ohanges; 

•  provide  greater  royalties  to  the  inventor*s  department  for 

researob; 

•  establish  a  new  offioe  to  ooordinate  ventures  With  outside 

firms  and  the  newly  established  Washington  Research 
Foundation. 

Further,  the  Task  Force  reoommended  the  establishment  of  a 
standing  oommittee  to  monitor  this  policy  and  its  implementation. 

The  university  adopted  and  implemented  all  of  these 
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reooaaendatlonj  and  m  patent  and -licensing  setters  are  now  the 
responsibility,  of  the  Office  of  Technology  Transfer. 

The  University  of  Washington  reported  a  drsoatic  increase  in  the 
output  of  their  licensing  progran.  In  the  first  haif  of  1985,  the 
university  had  received  75  invention  disclosures  as  coapared  to 
25. in  each  year  between  1978  and  1982.  The  university  also 
reported  an  increase  in  the  nuaber  of  licenses  and  the  nuaber  of 
inventions  being  evaluated  for  coaaerciai  potential. 

o.  iesults  of  Bfforta  to  Establish  University  offices 

Every  institution  that  has  tried  to  increase  the  nuaber  of 
patents  and  licenses  of  university  inventions  has  reported  an 
increase  in  the  nuaber  of  inventions  disclosed  by  faculty  and 
an  increase  in  the  nuaber  of  licenses  of  inventions  successfully 
negotiated  with  industry  by  the  university. 

In  conjunction  with  the  establishaent  of  a  separate  office  within 
the  university  to  address  the  university's  patent  and  licensing 
needs,  aany  universities  have  set  out  to  increase  the  visibility 
of  their  patent  and  licensing  prograa.  Public  relations  efforts 
both  inside  and  outside  the  university  have  accoapanied  a  greater 
eaphasls  on  technology  transfer.  Many  institutions- provide  new 
publications  directed  to  industry  to  advertise  the  resources  of 
the  university  and  its  willingness  to  engage  in  negotiations. 
Sone  institutions  hold  seninars  for  industry  repr  sentatives  to 
introduce  researchers,  describe  the  university's  capabilities, 
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and  tour  the  university's  facilities  and  instrumentation.  In  some 
cases  tneoe  activities  are  part  of  an  effort  by  *,be  state  to 
attract  new  high  technology  industry. 

2.  Patent  Management  Pirns 


In  1977.  Rensselaer  Polytecbnio  Institute  established  its  current 
procedures  concerning  patenting  and  licensing  Inventions.  The 
Institute's  major  reason  for  changing  its  procedures  was 
dlssatlsfaotlon  among  faculty  with  the  patent*aanagement  firm 


established  a  Patent  Review  Committee  consisting  of  faculty 
members,  and  adoinistrators.  Faculty  researchers  subait  invention 
disclosures  to  the  Committee.  When  the  Conoittee  determines  that 
an  invention  has  commercial  potential,  the  Institute  nay  patent 
it  or  submit  it  to  a  patent  management  firm.  If  the  Institute 
retains  the  option  to  patent  the  invention,  the  Office  of  Grants 
and  Contracts  undertakes  the  task  of  preparing  a  patent 
application.  Licensing  arrangements  are  conducted  by  a  patent 
attorney  outside  the  Institute. 

Suob  efforts  demonstrate  new  uses  of  patent  management  firms.  In 
the  past,  the  typioal  arrangement  between  a  university  and  a 
patent  management  firm  had  been  as  follows:  the  university  would 
send  all  invention  disclosures  it  received  from  faculty  to  the 
patent  management  firm  for  evaluation.  The  university  would  not 
compensate  the  firm  for  the  evaluation  of  the  invention.  The  firm 
would  be  under  no  obligation  to  accept  the  invention  for  further 


a.  General 


•  previously  engaged 


he  Institute.  As  a  result,  the  Institute 
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Action,  ,but  If  lhm,.  th.  fir.  would,  r.c.lvo. ...ajor  portion  of 
"*  r<**ui«*  <*?  ■«.<*••.  halfhajd  .th.  university  and  the 
lnv.ntor  would  ,b.re, .tha  r,..al*d.r.  noyaUies  would  be  paid  after 
the  fir.  w.s  c.o?p.n».t.d  for,  Its,  ef/or.ta.,  in  patenting  ,nd 

Uc*n-8.ln£  th?  .lnre,at.f,on; 

•'.'Bebiini  or  One  of  Patent  Kaaageaent  Pis-is' 

the  survey  response,  Indicate  that  there  i3  no  longer  a  standard 
use  of  patent  aanageaent  flras  aaong.unlversltl.es.  Soce 
Institution^  conduct,  patent  aanageaent.  activities  vlthln  the. 
university  whU,  others,  have  a.lnt.lned^long  established 
relationships  with  a,  particular  patent  aanageaent.  fira... 

The  traditional  arrangenent  with  a  patent  aanageaent  fira  has 
becoa.  increasingly  unacceptable  to  .iny'  universities  because 
It  requires  the  university  to  rellnqulah..control.  of  the  decision 
to  pursue  a  patenter  are  faculty  researchers  satisfied  with 
the  passive  role  of.aany  patent  aanageaent  flras. and  the  lack  of. 
attention  given  to  the  developaent  of  their  inventions.  Several 
universities  stated  that  one  reason  they  abandoned  their  patent 
aanageaent  flra  w.s  the  dissatisfaction  of  researchers  with  their 
exclusion  froa  the  process  of  evaluating  their  Invention  for 
coaaerolillzatlon. 

o.  41 ter natives  to  Patent  Manageaent  Plras 

Most  of  the  institutions  which  have  teralnated  a  prior  patent 
aanageaent  arrangenent  have  now  established,  as  an  alternative. 
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an  in-houae  patent- and  licensing  of floe  op  a  separate  foundation 
aaaoolated  with  the  university  to  perform  the  funotion  of 
evaluating-  inventions  for  possible  patent  protection.  The  trend 
toward  bringing  the  patent  management  funotion  into  the 
university  or  tranaferring  the  funotion  to  a  foundation  is  clearly 
a  reaponae  to  the  lack  of  attention  by  and  control  over  .patent 
management  firms. 

Soae  inatitutiona  hare  negotiated  new  arrangements  with  patent 
aanageaent  firms  to  provide  for  nore  focused  consideration  of  the 
university1 s  invention  disclosures.  This  approach  is  aost  often 
uaed  in  lieu  of  eatabliahing  an  in-houae  capability  for  patent 
aanageaent,  but  several  inatitutiona  have  done  both. 

1.  Szaaple:  University  of  Colorado 

For  example,  the  Oniveraity  of  Colorado  has  an  agreement  with 
Oniveraity  Patents,  Ino.  (OPI),  which  was  recently  renegotiated 
to  provide  for  apecial  contingenciea.  The  agreement  provides  tfcic 
upon  requeat  of  the  flegenta  of  the  Oniveraity,  OPI  ahall  grant  a 
licenae  to  a  university-owned  invention  "to  a  new  venture  fuaded 
in  whole  or  in  pert  either  by  the  Regents,  by  the  Colorado 
Oniversity  Foundation,  or  by  any  affiliate  of  either  of 
them...»/7    Thia  proviaion  allowa  the  university  to  form  or 
support  a  new  company  to  develop  an  invention  without  the  direct 
participation  of  OPI. 

Further,  if  the  Regents,  obtain  a  research  grant  or  contract  from 
a  for-profit,  nongovernmental  entity,  and  such  entity  receives  an 
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option  for  oth.r  right.  fro.  the  B.g.nt.  with  r..p.ot  to  future 
invention,.  Md.  .....  ,r..„it.of  ,uoh  funding,    the  a.g.nt.  0.n 

•xolud.  DPI  fro...  ahar.  of  auoh, future  inventions.  This 
p.rnlta  the  university  to  molud.  provlaiona  concerning  the 
d.velopncnt  "of  inventions  within  a  oontraot"  directly  with  an 
XnduatrlaX  sponsor. 

th.  0niv.r,ity  of  Colorado  h.a  eat.bllahed  .  found.tlon  and., 
for-profit  corporation,  (to  be  dlsoussed  further  in  Part  IV),  -in 
Part  b.o.us.  its  for.er  arr.ngo.ent  vlth  DPI  pernltt.d  DPI  to  - 
aoo.pt  only  a  an.U  fraction  .of  the  invention  dl.olo.ure.  offered 
by  th.  university  for  oonnerolalizatlon.  Th.  corporation  1. 
.xpoot.d  to  undertake  the  risk  of  pur.ulng  invention. ,refu..d  by 


DPI. 


lie  Other  Bzaapl.a 

Anoth.r  ,«»pl,  of  a  nodlfied  patent  a.n.g.nont  agre.n.nt  1. 
d.Bon.tr.t.d  by  th.  Onlv.r.lty  .of  Kansas  and  8e...roh 
Corporation.  Ond.r  a  n.w  arr.ngenent,  a  repre.entatlve  of 
fl.a.aroh  Corp.  trav.l.  to  th.  university  o.npua  to  seek  out 
inv.ntlon.  «ong  r.ae.rohera.  In  addition,  the  Onlveralty 
eat.bllahed  an  *i         oonnltteo  to  review  Invention.,  rather  than 

relying  aolely  on  the  deternlnatlon  of  the  fieaearoh  Corp. 

r.preaentatlv.  oonoernlng  the  oonaerolal  potential  of  reaeareh 

results. 

Purdu.  Onivralty  haa  a  alail.r  arrangeaent  with  Research  Corp. 
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in  unions  representative  froa  the  fira  oontaots  eaoh  faoulty 
aenber  who  has  a  research' grant  to  deteraine  whether  any  research 
resulta  should  be  disolosed  for  possible  ooaaercialization. 

3*  Baviaiona  to  Royalty  Arrangeaenta 

Another  praotioe  used  to  proaote  technology  transfer  within  the 
university  is  the  revision  of  the  un* varsity  royalty  distribution 
arrangeaent  with  faoulty  inventors.  Por  exaaple,  the  University 
of  Miohigan  ohanged  its  royalty  distribution  as  an  incentive  to 
inventors  following  the  reoonaendations  of  two  faculty 
coaaittees.  The  old  distribution  foraula  provided  for  a  flat  20 
peroent  share  of  the  royalty  incoae  to  the  inventor.  The 
reBaining'80  percent  was  divided  evenly  between  the  'inventor's 
departaent  or  sohool  and  the  university  to  support  further 
research.  The  newly  revised  foraula  provides  for  distribution  of 
royalties,  after  the  university  reoovers  its  expenses  for 
patenting  and  licensing  the  invention,  in  accordance  with  a 
sliding  soale  providing  for  50  percent  of  the  first  $100,000  of 
royalty  incoae  to  be  distributed  'to  the  inventor  and  the 
reaainder  divided  evenly  between  the  inventor's  departaent  and 
the  university,  40  percent  of  the  seoond  $100,000  to  the  inventor 
and  the  reaainder  divided  evenly  "between  the  inventor's 
departaent  and  the  university,  and  20  percent  of  any  aaounts  over 
♦200,000  to  the  inventor  ana  the  reaainder  divided  evenly  between 
the  inventor's  departaent  and  the  university.  The  university's 
share  is  used  to  aaintain  and  expand  the  Intellectual  Properties 
Office.  The  departaent  or  school  aay  use  its  share  to  support 
research  activities  of  its  faculty,  at  the  discretion  of  the  unit 
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head. 


The  University  of  Washington  also  has  a  revised  royalty 
distribution  plan.  After  recovering  an  aaount  equal  to  15  perce 
of  the  royalties  for  administrative  expenses  of  the  Washington 
Besearoh  Foundation,  royalty  income  is  distributed  as  follows: 
the  inventor  receives  100  percent  of  the  first  $10,000.  Any 
•aaount  received  above  $10,000,  but  not  exceeding  NO, 000,  is 
divided  aaong.the  inventor  (50  percent),  the  inventor's 
department  (25.  percent) ,  and  the  Graduate  School  Research  Fund 
(25  percent).  Any  amount  over  $40,000  is  divided  aaong  the 
inventor  (30  percent),  the  inventor's  department  (20  percent), 
and  the  Graduate  Sohool  fiesearoh  Fund  (50  percent). 

Modified  royalty  distribution  arrangeaenta  were  reported  widely 

by  respondents  as  an  incentive  to  researchers  to  disclose 

inventions  and  to  reaain  in  the  university  rather  than 

to  enter  the  private  sector  in  order  to  commercialize  research 

results. 

C.  {Summary 

The  survey  responses  regarding  the  efforts  of  universities  to 
enhance  technology  transfer  of  university  inventions  conducted 
within  the  university's  organizational  structure  tend  to  show 
that: 

•  aost  institutions  have  increased  the  number  of  personnel 
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responsible  for  evaluating  inteUeotual  property,  inoludJng 
the  establishaent  of  separate  offioes  to  proaote  teohnology 
transfer  and  to  undertake  patent  and  lioenaing  aotivities; 

*  a  any  institutions  have  reduced  or  abandoned  the  use  of 
patent  aanageaeLt  firas  beoauae  of  the  laok  of  their  direct 
aooountability  $o .the  university; 

*  coot  Institutions  have  revised  their  patent  polioies  to 
direot  university  resouroes  to  develop  inventions  and 
redistribute  royalties  to  oreate  inoentives  for  faoulty. 
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fart  IT  -  Technology  Transfer  Coadaottd  From  gutside  the 
Onlveralty 

,  A*  Background 

The  survey  qucstionnnaire  asked  respondents  to  describe  any  new 
entity  oreated  by  the  institution  outside  the  university's 
organisational  structure  to  undertake  development  and  technology 
transfer  of  inventions.  The  survey  asked  respondents  to  describe 
how  the  decision  was  Bade  to  establish  such  an  entity  and  the 
nature  of  the  relationship  between  the  entity  and  the 
institution. 


Universities  have  undertaken  technology  transfer  for  aany 
reasons,  inoludlng: 

•  to  proaote  econoalc  development  in  the  state; 

•  to  attraot  and  retain  faoulty; 

0  to  generate  inooae  for  the  university; 

•  to  fulfill  a  sooial  duty  to  translate  ideas  to  useful 

produots  and  servloes. 
Why  a  university  establishes  a  technology  transfer  entity  outside 
its  organisational  structure  is  a  complicated  question,  gone 
institutions  hope  that  the  funotions  to  be  perforaed  will 
be  aore  efficiently  oarried  out  if  their  own  dooision-aaking 
structure  is  not  utilized.  Others  believe  that  the  types  of 
deoisions  to  be  Bade,  (i.e.  the  evaluation  of  the  ooaaerolal 
potential  of  an  invention  and  the  auodessful  developaent  and 
marketing  of  a  produot)  should  not  be  under  consideration  by  the 
very  adainistrators  that  are  operating  an  institution  to  perfora 
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baslo  rcsearoh  and  to  eduoatc  students.  Income  from  commercial 
activities  »ay  Jeopardize  the  tax-exempt  status  of  tL  e  institu- 
tion* 


The  anticipated  advantages  of  oonduoting  an  institution's  patent, 
lioensing,  and  other  technology  transfer  activities  outside  of 
the  university  include: 

•  providing  greater  identity  and  visibility  of  those 

activities  to  the  business  and  venture  oapital  oonmunity; 

•  avoiding  entangleoent  with  university  requireoents  or 

administration  or,  in  the  oase  of  publio  institutions, 
statewide  or  systemwlde  restraints; 

•  alloying  for  flexibility  within  the  new  organization  to 

respond  to  opportunities  without  taking  the  entire 
university1*  interests  into  consideration. 

B.  Ktaulta  of  Survey 

Based  on  the  responsct  to  the  survey,  entities  to  oonduot 
technology  transfer  outside  the  university  nay  be  placed  in  two 
categories:  nonprofit  foundations  and  for-profit  corporations. 

Pew  universities  reported  on  technology  transfer  aotivitios 
outside  their  university.  The  institutions  that  did  report 
that  they  had  established  foundations  or  corporations  outside  the 
university  provided  descriptions  or  materials  that  promoted  their 
activities  and  futuro  plans.  The  aotual  aooompliahments  of  these 
activities,  however,  generally  remain  untested. 
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;yv  One  recently  established  foundation  has  been  denied  tax-exeapt 

j;;^         status  by  the  Internal  Revenue  Service.  The  Service's  decision 

was  upheld  "by  the  United  States  Tax  Court,  which  agreed  that  the 
ooaaero<al  activities  of  the  foundation  interfered  with  its 
:^  charitable,  scientific,  or  educational  purpose. 

'* . 

>'  * 

{'  In  the  case  of  the  for-profit  technology  transfer  ooapanles 

established  by  universities,  the  Clearinghouse  was  unable  to 
aoqulre  Inf oraation  on  the  financial  status  of  the  ooapanles. 

/* 

Although  this  lack  of  lnforaatlon  alone  does  not  lead  to  a 
generalization,  several  university  adainistra tors  contacted 
by  Aid  expressed  dJ^sappolntaent  and  uncertainty  regarding  the 
ability  of  these  ooapanles  to  attract  Investors. 

1.  Monprofit  Foundations 

a.  General 

Of  the  39  respondents,  ten  reported  that  their  universities  had 
established  nonprofit  technology  transfer  foundations. 
Nonprofit  technology  transfer  foundations  of  universities  have 
been  established  for  the  prlaary  purpose  of  owning  the 
university's  patented  inventions, and  supporting  further  research 
on  oaapus  with  the  royalty  inooae  received  froa  ooaaerolallzatlon 
of  those  inventions. 

b.  Example:  Wisconsin  Aluanl  fiesearch  Foundation 

The  classic  exaaple  of  a  nonprofit  teohnolo6j  transfer  foundation 
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18  the  Vlaoonain  Aluanl  Reaearoh  foundation  (WAflF)  at  the 
University  of  Visoonain.  VARF  was  foundad  In  1925  when  the 


*PPly  for  a  patant  on  a  university  solentlst's  dlsoovery  that 
vltaaln  D  oould  be  produoad  In  foods  and  drugs  through 
ultraviolet  Irradiation.  WABF  aooaptad  tha  ooientiat'a  aaalgnmant 
of  tha  dlaoovary  and  prooeeded  to  patant  and  llcenaa  It, 
directing  auoh  of  the  inooae  froa  the  dlaoovary  to  the 
university. 


WAflF  oontlnuea  to  patent  faoulty  inventions  and  to  support 

further  university  reaearoh  with  the  proceeda.  UAfiF's  artlolea  of 

Incorporation  (aeoond  restatcnent,  Hay  Z%  1975)  atate  Ita 

purposes,  inoludlng: 

To  promote,  enoourage,  and  aid  solentlflo  investigation 
and  reaearoh  at  the  University  of  Wisconsin  by  the  faoulty, 
ataff.  aluanl,  and  students  thereof,  and  to  provide  or 
assist  In  providing  aaana  and  aaohlnery  by  vhloh  their 
solentlflo  dlsooverlea,  inventions,  and  processes  nay  be 
developed,  applied,  and  patented,  and  by  vhloh  auoh 
utilisation  or  disposition  aay  be  oade  of  such  discoveries. 
Inventions,  and  prooessea  and  patent  rights  or  interests 
therein  as  aay  tend  to  provide  funds  for  and  to  stlaulate 
and  proaote  further  Investigation  and  researoh  ulttin  said 
University. 

To  pay  out  and  distribute  the  corporation's  funds  to  or 
for  solentlflo  Investigation  and  reaearoh  at  the  University 
of  Wlaoonsln*  /8 

WAflF  Is  totally  Independent  of  the  university.  It  has  no 

faculty  aeabers,  regents,  or  adainistrators  on  its  Board  of 

Dlreotors.    WAflF  aots  as  the  patent  and  licensing  aanager  of  an 

Invention  assigned  to  It. 


Until  1983,  WAflF  provided  fifteen  peroent  of  the  net  royalties  on 


Onlvarslty  Board  of  Regents  refused  to  peralt  the  university  to 
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an  invontlon  to  the  inventor.  At  that  tlae,  VARF' a  royalty  payaent 
polloy  waa  ohanged*  Presently,  an  inventor  receivea  a  $1000 
payaent  froa  VARF  vhtfto  a  patent  application  la  filed  on  bla  or 
bar  Invention*  If  tbe  icrention  la  successfully  licensed,  the 


payaents  received  by  VA8P  on  the  invention*  VARF  will  aooept  an 
equity  interest  In  an  inventor* a  ooapany  when  the  ooapany  la  the 
lloenaee  of  the  Invention. 

In  addition,  fifteen  peroent  of  the  groaa  Incoae  la  provided  to 
tbe  Inventor's  dopartnent  to  support  reaearoh.  The  departaental 
exeoutlve  ooaalttoe  deoldea  how  tbla  .reaearoh  aupoort  will  be 
uaed,  and  aay  doolde  to  invest  tbe  funda  to  produce  incoae  for 
the  departaent  to  uao  for  reaearoh.  The  roaainmg  ir*«oae  froa  the 
invention  la  provided  to  VAfiP  to  carry  out  ita  aupport  of 
reaearoh  at  tbe  univeraity* 

VAAF'a  aupport  of  reaearoh  aotlvltlea  at  the  university  la 
eactenaive.  VARF  providea  all  of  ita  net  inooae  eaeh  year  to  the 
univeraity  to  aupport  reaearoh  aotlvltlea  ($8.5  million  in  F* 
198f).  The  overwhelaing  aajority  of  UARF'a  current  inooae  la 
derived  froa  an  endowment  whloh  ha»  been  the  beneflolary  of 
royalty  inooae  froa  a  aaall  nuaber  of  highly  auoceaaful  patenta, 
including  the  irradiation  process*  dating  back  to  VARF'a 
inoeptlon.  WARP  attrlbutea  ita  continued  success  in  part  ,to  the 
outatandlng  financial  canageaent  of  ita  portfolio. 


inventor  la  entitled  to  twenty  peroent  of  the  groaa  royalty 
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VARP  dots  not  participate  In  the  aeleotion  of  reaearoh,  to  be 
funded*  The  Graduate, School  Reaearoh  Coaaittew»  which  conaiata  of 
over  30  rotating  faculty  aeabera  appointed  by  .the  Chancellor  of 
the  Madison  caapua,  tubal ta  a, budget  request  to  WARF  each  year 
baaed  upon  reaearoh  propoaals  approved  by  the  Coaalttee  for 
funding.  Proposals  are  aubaltted  directly  to  the  Coaalttee  by 
faculty  aenbera. 

Reoently,  HARP  expanded  Its  role  beyond  patent  management,  it 
organized  a  wholly-owned  fully  taxable  subsidiary  in  1984  to 
deaign,  aanufaoture,  and  aarket  an  laproved  hearing  aid  devise 
based  on  digital  microchip  technology.  The  new  company  la  a  joint 
venture  with'  an  eatabllahed  Ulaconaln  corporation  and  la 
intended  to  reduoe  the  lead-tine  between  reaearoh  and  delivery  of 
the  produot  to  the  marketplace. 

a.  Example:  Brown  University  Reaearoh  Foundation 

The  Brown  Unlveralty  Reaearoh  Foundation  was  ohartercd  to  develop 
technology  transfer  with  Industry.  The  Foundation  la  a  aeparate 
legal  corporation  froa  the  Onlveralty,  but  ita  Board  of  Dlrectora 
oonslsta  entirely  of  university  adalnlatratora.  The  Unlveralty 
pays  the  Foundation  for  its  aervloea  and  all  royalties  are 
provided  to  the  Unlveralty  for  dlatribution  in  accordance  with 
ita  patent  policy.  Beyond  the  typical  patent  and  licensing 
arrangeaenta,  the  Foundation  haa  forned  new  venturea,  including 
an  arrangement  in  which  the  unlveralty  and  a  corporation  became 
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equal  partners  in  a  Joint  venture.  The  Foundation  has  a'-*o  taken 
an  equity  interest  in  a  conpany  in  exohange  for  the  technology  it 
owned. 


The  University  of  Pittsburgh  established  the  Pittsburgh 
Foundation  for  Applied, Science  and  Teohnology  in  1982.  Although 
it  was  originally  a  wholly-ow^ed  subsidiary  of  the  University,  it 
is  ourrenUj,  ,a  whollyrowned  subsidiary  of  the  University  of 
Pittsburgh  T^uotv  The  Tr.us,t  .was, established-  in  1983  as  a  wholly- 
owned  subsidiary,  of  the  university  to  operate  ventures  outside 
the  traditional  university  .activities.     It  was  hoped  that  the 
establishment  of  the  Trust  would  permit  the  university  to  support 
profit-making  ventures  without  Jeopardizing  its  tax-exempt 
status,  remove  the, university  ^roo  direct  legal  liability  for 
produots  or  servioes  of  such  ventures,  and  provide  funding  to  the 
university  for  reinvestment.  The  University's  Board  of  Trustees 
approved  the  formation  of,  the  Trjist.  The  Foundation  was 
established  after  consultation  with  faculty  and  the  Board  of 
Trustees. 

The  Foundation's  purpose  is  to  bring  together  the  university, 
private  sector  research  and  development  resources,  inventors, 
entrepreneurs,  and  venture  capital  to  develop  new  teohnology,  to 
conduot  teohnology  feasibility,"  marketing,  and  financial  analyses 


d.  Example:  University  of  Pittsburgh  Trust  and 


Pittsburgh  Foundation  for  Applied  Solenoe 


and  Teohnology 
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of  new  intentions,  to  assist  In  acquiring  funding  for  Inventors 
and  small  firms,  to  develop  business  plans  associated  with 
inventions,  and  to  take  an  equity  Interest  In  new  venturos*  The 
Foundation  has  an  equity  Interest  In  six  companies* 

The  University  of  Pittsburgh  Is  au  example  of  an  Institution  that 
has  the  benefit  of  both  Its  own  new  entity  and  tte  support  of  an 
active  state  economic  .development  program*  The  Foundation  has 
established  a  Center  for  Entrepreneurial  Assistance  funded  by  the 
Ben  Franklin  Partnership  (an  eoonomlc  development  program  in  the 
.State  of  Pennsylvania) ,  to  provide  funds  for  start-up  companies* 
The  University  of  Pittsburgh  Is 'an  aotive  participant  with 
Carnegle-Kellon  University  in  the  Western  Pennsylvania  Advanced 
Technology  Center,  one  of  the  centers  established  as  part  of  the 
Ben  .Franklin  Partnership  to  foster  high  technology  Industry  in 
the  state*  Tht  Center  funds  research  projects  and  one-third  of 
its  funding  ia  provided  by  the  state  ($4.7  million  In  1984)* 


c.  Example:  Washington  fiesearch  Foundation 

In  the  case  of  the  Washington  fiesearch  Foundation  (WfiF),  initial 
funding  for  the  Foundation  was  provided  through  a  bank  loan 
underwritten  by  business  enterprises  in  the  state*  One  of  the 
purposes  of  the  WfiF  Is  to  Increase  high  technology 
enterpreneurshlp  In  Washington  State*  WfiF  is  intended  to  serve 
several  universities  and  nonprofit  research  centers  and  to  be 
active  with  and  visible  to  the  business  oommunlty*  Faculty 
members  at  the  University  of  Washington  subal    their  invention 
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disclosures  to  the  university's  Of floe  of  Technology  Transfer  but 
it  is  the  WHF  that  actually  evaluates  the  Invention  and  advises 
the  Inventor  and  the  university  on  a  patent  and  coaaerclallsation 
strategy.  The  university  assign  its  right  to  the  Invention  to  the 
WflF  wblob  applies  for  the  patent*  selects  a  licensee,  and. say 
help  the  licensee  arrange,  f Inanolng-and  aarlcetlng  of  the 
Invention,  fioyalty  payments  are  aade  to  the  WHF  union  relaburses 
itself  f.>r  its  expenses  on  the  invention  end  pays  the  reamlnder 
to  the  Inventor,  the  Inventor's  departaentt  and  the  Graduate 
School  Besearcb  Fund.  WRF  has  also  expanded  its  activities  beyond 
patent  and  licensing  arrangeaents  to  establish  the  Biological 
Materials  Distribution  Center  to  sake  available,  for  a  fee, 
biological  aaterlals  froa  the  University  of  Washington  to 
ooaaerolal  companies  for  research  purposes  only. 

f.  Federal  Tax  Iaplloatlons  of  Foundations:  Tax-Exeapt 
Status 

In  1985,  the  United  States  Tax  Court  deteralned  that  WRF  was  not 
operated  exclusively  for  ^narltable,  scientific,  or  educational 
purposes  mthin  the  aeanlng  of  section  501(o)(3)  of  the  Code  and 
therefore  was  not  tax-exeapt.  Based  on  the  facts  adopted  froa  the 
adalnlstratlve  reoord,  the  Court  determined  that  WflF's  proposed 
aotlvltles  (it  was  not  operational  at  the  tine  of  the 
adalnlstratlve  proceedings)  further  a  substantial  commercial 
purpose,  that  Is,  the  successful  licensing  of  technology  to 
maximize  royalties.  The  substantial  commercial  purpose  of  the 
Foundation  rendered  it  taxable. 
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The  HfiF  tax  Court,  oase>aay  affect  the  ourrent  and  future  tax* 
exeapt  status  of  other  teohnology  transfer  foundations,  naking  it 
■ore  difficult  for  other  foundations  for  which  the  prlaary 
purpose  Is  patent  aanageaent  and  technology  transfer  to  operate 
as  tax-exeapt  organisations*  However,  several  aspects  of  the 
foraatXon  and  purposes  of  VRF  differ  free  VARF  and  were 
considered  by  the  Tax  Court  In  Its  deteralnatlon  of  VRF1  3 
coaaercial  purpose: 

•  VRF  was  capitalized  by  a  bank  loan  guaranteed  by  business 


entitles* 

*  VRF's  purposes  include  strengthening  and  diversifying  the 

econoay  of . Washington  State,  as  well  as  Increasing  the 
rate  of  technology  transfer  froa  universities* 

*  VRF  proposed  to  obtain  patents  and  other  rights  to 

Inventions  and  license  then,  provide  information 
regarding  teonnology  transfer,  and  publish  a  newsletter 
on  Its  patents*  Its  activities  did  not  Include  a 
research  support  coaponent,  although  VRF  asserted 
unsuccessfully  that  its  royalty  payaents  on  such 
patents  could  be  used  to  support  research  at 
universities* 

2.  For-ProfIt  Corporations 

a*  General 


The  seoond  category  of  technology  transfer  entities  established 
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to  conduct  suoh  activities  outside  the  university  Is  for-profit 
corporations*  Of  the  39  respondents,  five  universities  reported 
that  they  had  established  technology  transfer  ooopanles. 

s 

b.  Example:  Michigan  fiesearon  Corporation 

/he  University  of  Miobigan  established  tha  Mlohlgan  Research 
Corporation  (MRC)  In  ^ 985  to  develop  Inventions  of  University 
faoulty  and  to  promote  technology  transfer  and  entrepreneurshlp  at 
the  University*  The  original  Idea  for  a  technology  transfer 
entity  was  suggested  by  a  f If teen-member  Task  Force  on 
University-Industry  Interaction,   composed  of  faoulty  members  and 
administrators  appointed  by  the  Unlverslty»3  Vice-President  for 
Research  In  1981*  The  Task  Force  recommended  that  a  nonprofit 
entity  be  established  to  act  as  a  broker  between  faculty  and 
Industry  to  commercialize  their  research  Ideas*  The  Task  Force 
report  suggested  that  MRC  be  controlled  by  a  Board  of  Directors 
to  Include  business  representatives1  but  with  majority  U  .verslty 
representation  on  the  Board*  MRC  would  also  be  guided  by  a 
Scientific  and  Technical  Advisory  Board  to  Identify  activities 
with  commercial  potential  and  to  review  proposals  for  new 
programs.  MRC  would  contract  with  the  University  for  office  space 
and  administrative  and  business  services*  In  all  other  respects, 
MRC  was  conceived  by  the  Task  Force  to  have  the  same  access  to 
University  facilities  as  any  other  University  unit. 

The  Task  Force  anticipated  that  MRC  would  aggressively  pursue  the 
commercial  exploitation  of  research  results.  MRC  would  create 
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interdisciplinary  projeot  centers  to  develop  research  results  and 
compensate  Its  staff  oonpe ti tively  with  the  private  sector, 
actual  development  of  a  narketablo  produot  would  be  conducted  by 
licensees  or  ti  the  faculty  inventor  through  his  or  her  own 
coapany,  vhloh  oould  receive  financial,  management,  and  bi'iiness 
liaison  assistance  froa  MRC.  "In  either  case,  MRC,  the  faculty 
entrepreneur,  and  the  University  oould  have  equity  positions  in 
the  produot  being  aarketed."  /9    The  Task  Foroe  expeoted  MRC's 
oapltal  to  ooae  froa  several  sources.  Including  the  University, 
industry*  private  foundational  and  the  federal  government. 

Further  consideration  of  the  concept  was  undertaken  by  a. 
faoulty  aeaber  and  an  adalnlstrator ,  with  the  assistance  of 
a  faoulty  steering  committee.  They  produced  options  to  be 
considered  by  the  Faculty  Senate  on  June  21,  1982  which  dispensed 
with  the  nonprofit  aodel  and  recoaaended  a  for-profit  MRC*  Their 
written  reooaaendatlon  Is  attached  as  Appendix  C, 

Following  the  adoption  of  the  reooaaendatlon  to  establish  a  for- 
profit  ooapany,  the  University  Regents  approved  a  loan  to  MRC* 

The  University  and  MRC  entered  Into  a  contractual  arrangenent  on 
March  20,  1985  entitled  "The  University  of  Michigan  Coaaercial 
Developaent  Sponsorship  with  the  Miohigan  Research  Corporation". 
That  document  identified  the  .area  in  which  the  University 
expected  MRC  to  be  B03t  active;  "the  coaaercial  sponsoring  of  an 
undeveloped  idea  which  has  the  potential  for  coaaercial  success, 
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but  needs  significant , further-  sponsored  research  and  development, 
and  business  sponsorship  to  develop  its  potential."  /to    HHC  is 
expeoted  to  be  advised  by  the  University's  Intelleotual  Property 
Offloe  of  new  ideas  resulting  from  research  at  the  University. 
MRC  will  then  be  given  an  opportunity  to  ooaplete  a  patent  search 
and  develop  a  business  plan,  during  whloh  Use  the  University 
wUj.  refrain  froa  pursuing  any  arrangements  with  other  third 
parties  for  commercialization,  if  accepted  by  the  University, 
MRC's  plan  will  be  implemented  during  a  "time-limited  exclusive 
option  to  arrange  for  oommerolallzatlon*.  /11 

Further  amendments  to  the  dooument  were  agreed  to  on  April  23, 
1986.  /12    It  provides  procedures  for  MRC's  development  of  start- 
up companies  with  faculty  and  allocation  of  an  equity  interest  in 
suoh  companies  to  the  university. 

MRC  is  still  in  the  early  stages  of  its  activities.  It  has 
been  seeking  Small  Business  Innovation  Researoh  (SBIR)  funds  from 
the  federal  government  to  provide  funding  support  for  its 
operations.     No  information  is  available  regarding  MRCs  ability 
to  attract  funding  or  it?  technology  transfer  activities. 

o.  Example:  University  Research  Corporation  (Colorado) 

The  University  of  Colorado  established  a  for-profit  corporation 
named  University  Research  Corporation  (URC)  in  1983.  The 
corporation1 s  Articles  of  incorporation  state  that  its  purpose 
is:  "to  develop  and  market  research  discoveries,  to  invest  in  and 
operate  business  entities  e  itablished  to  develop  and  market 
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research  discoveries,  all  generally  in  oooperatlon  with  research 
Institutions  looated  within  the  State  of  Colorado.*  /13 

r  » 

URC  is  autuorixed  to  Issue  coaaon  atook  and  to  offer  its 
stockholders  the  right  to  Invest  in  spin-off  ventures  resulting 
froa  Its  technology  transfer  activities,  to  provide  funding  In 
exchange  for  equity  interests  In  spin-off  companies,  and  to  enter 
Into  joint  ventures  tc  support  an  inventor's  ooaaercialization  of 
new  technology.  UHCfs  Board  of  Directors  Is  Intended  to  be 
Independent  of  the  University,  although  it  la  to  Include  one 
representative  of  the  University  of  Colorado  Foundation,  URC  Is 
also  li  the  early  stages  and  no  infornation  is  yet  available 
regarding  its  financing  or  technology  transfer  activities. 

d.  Joint  Ventures 

Two  universities  reported  that  they  have  joined  with  venture 
capital  firms  to  establish  for-profit  corporations.  Washington 
University  is  In  the  forcativo  stages  of  establishing  an 
organization  using  university  technology  to  start  new  local 
companies.  Tne  university  will  provide  the  technology,  the 
venture  capital  company  will  manage  the  company,  screen  the 
technology  for  ooaaercial  viability,  organize  and  staff  the  new 
ooapanles,  provide  or  attract  needed  capital,  seek  licensees, 
arrange  for  product  ievelopcent,  and  3d1  or  convert  start-up 
coapanles  to  publicly-held  corporations. 

The  Mlohlgan  State  University  Foundation  supported  the  creation 
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of  the  Neogen  Corp.  in  1981.  Neogen  also  received  funding  from 
venture  capital  companies.  Its  purpose  is  to  develop  products  and 
services  from  Michigan  state  University  research,  to  arrange  for 
faculty  to  undertake  ownership  in  teohnology  thoy  develop,  and 
to  enhance  bioteohnology  development  in  the  State  of  Miohigan. 
Neogen  supports  research  at  Michigan  state  and  receives  a  license 
to  any  patentable  inventions  resulting  therefrom. >  Neogen  can 
develop  a  now  product  from  au  invention  or  support  a  new  start-up 
company.  The  faculty  may  submit  research  proposals  „o  the 
University  to  be  presented  to  Neogen  for,  funding.    However,  the 
company  conducts  its  own  evaluation  of  the  research  proposals  it 
selects  for  support. 

e.  Wholly-Owned  3ubaidiarieo 

Two  universities  have  established  who.Uy-ow,ned  subsidiaries  of 
the  university  to  conduct  technology  transfer  aotivities. 
Washington  University  established  the  Washington  University 
Technology  Associates  (WUTA)  to  undertake  product  deyelopment 
activities  from  technology  developed  at  the  Engineering  School. 
WUTA  was  established  to  perform  or  contract  out  produot 
development,   to  start-up  small  companies,  and  to  assist  small 
companies  with  licensed  teohnology. 

Case  Western  Reserve  University  established  a  wh^Hy-owned 
subsidiary  which  was  named  University  Technology  incorporated 
(UTI).  UTI  has  responsibility  for  commercial  technology  transfer 
campus-wide.  It  has  an  independent  Board  of  Directors  selected  by 
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tha  University.  OTI  was  oreated  to  evaluate  the  ooaaeroial 
potential  of  university  teohnology,  to  design  and  iapleaent 
development  strategies,  and  to  aarket  teohnolocy*  UTI  nay 
lioenae  an  invention,  enter  into  Joint  ventures,  and  assist  in 
oreating  start-up  ooapanies.  The  University1 s  Offioe  of  Hesearoh 
Adainistration  reviews  invention  diaoloaurea  and  then  refers  then, 
to  UTI*  If  the  teobnology  requires  further  reresroh,  the  Offioe 
of  Eeserroh  Adainistration  ia  prepared  to  aaslat  the  reaearoher 
in  obtaining  further  reaearoh  support.  If  the  invention  requires 
further  development,  UTI  will  arrange  developaent  support*  The 
ooapany  alao  provides  an  intellectual  property  proteotion 
strategy,  assesses  the  aarket  for  the  produot.  designs  a  buaineaa 
strategy  for  aarketing  the  product,  ant.  arranges  for  finanoial 
underwriting  of  the  product* 

"  \* 

C.  Suaaery 

Whether  univeraitiea  will  auooeaafully  eatabliah  teobnology 
transfer  entitiea  outside,  the  university  atruoture  remains 
unanswered*  The  nonprofit  aodel  haa  been  challenged  by  the 
Internal  Revenue  Servioe  beoauae  of  its  oonaercial  aotivitiea* 
However,  the  for-profit  ontities  do  not  yet  have  any  diaeernible 
traok  reoord  for  attraoting  investors.  It  reoains  to  be  seen 
whether  universities  will  be  able  to  atruoture  teobnology 
transfer  and  ooaaeroial  developaent  aotivitiea  in  a  manner  that 
asintsins  the  univeraity'a  aoadeaio  and  reaearoh  aissions  and 
undertakea  sucocssful  ooaaeroial  aotivitiea* 
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FAIT  T  -  C0ICL03I0I3 

Can  universities  support  research  activities  in  an  lapartlal. 
aoholarly  Banner' and  thin  participate  In  the  ooaaeroiallzation  of 
research  results  as  ooapetltora  in  a  business  environment?  it  i3 
olear  that  universities  are  exploring  this  question  and  will 
experiment  with  different  struotures  to.  oonblne  these  two  goals. 
The  suooess  of  suoh  aotlvltles  depends  upon  the  expectations  of 
the  Institutions.  The  universities  that  have  ohosen  to  reorganize 
their  Internal  patent  and  lloenalng  capabilities  have  already 
aohleved  inoreased  dlsolosures  and  inoo&e  froa  lloenses.  The 
universities  that  are  ourrently  trying  to  organize  technology 
transfer  entitles  outside  the  university  struoturo  may  have 
dlffioulty  finding  a  nonprofit  structure  that  oan  be  sufficiently 
entrepreneurial  or  a  corporate  struoturo  thst  oan  ooapete  with 
private  business.  Federal  and  state  Incentives  have  increased  the 
odds  for  a  ooess,  but  whether  universities  will  find  it  worth 
the  effort  and  expenss  of  being  their  own  entrepreneurs  i3  yet 
to  be  deteralned. 
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Association  of  American  Universities 


CfctpfFtdtnt  totems 

April  26,  1985 

TO I      AAO  PRESIDENTS  AMD  CHANCELLORS 
FKl      ROBERT  H.  ROSEHZHEIG 

RKi      CLEARINGHOUSE  ON  UNIVERSITY -I NDOSTRX  RELATIONS 

L***™1^09  5°  fok  youc  cooperation  on  the  second  project  of 
the  AAD  Clearinghouse  on  University-industry  Relatione,    Aa  you 
will  recall,  the  Clearinghouee  vaa  establiahed  in  reeponse  to 
congreeeional  concern  that  uf.ivereitiee  must  be  aware  of  the 
F"^1!1    £hi^  d"8""8    PO««d  by  reiearch  activities  with 
industry.    The  Clearinghouee  has  been  in-operation  since  1983, 
collecting  and  disseminating  information*  The  firat  report  of 
the  Clearinghouee  was  issued  in  February  of  thia  year  and  it 
concerns  conflict  of  interest  and  delay  of  publication.  The 
information  we  received  as  a  result  of  the  first  request  is 
informative  both  in  demonstrating  how  each  institution  resolves 
its  own  policy  problems  and  in  establishing  how  research 
univereitiea  are  addrosing  these  issues  generally. 

He  are  now  requesting  information  on  activities  intended  to 
extend  the  university's  role  in  the  research  enterprise  beyond 
the  conduct  of  hasic  research  to  include  participation  in  the 
transfer  of  technology  to  the  marketplace.    The  range  of  possible 
activities  reaches  from  an  active  patent  and  licensing  program  to 
the  establishment  of  a  corporation  to  develop  products  resulting 
from  university  research.    He  would  like  to  receive  desc.  iptions 
and  accompanying  documentation,  including  any  public  relations 
materials.    Equally  valuable  are  examples  of  such  activities  which 
the  university  decided  not  to  undertake,  or  which  the  university 
abandoned. 

I  recognize  that  we  are  not  asking  easy  questions,  but  the 
thoroughness  of  each  response  is  crucial  to  the  success  of 
our  effort.    As  before,  we  are  not  requesting  confidential 
information.  If  it  is  necessary  to  delete  names,  dates,  dollar 
amounts,  or  other  specific  details  from  documents,  we  would  be 
pleased  to  receive  them  in  such  form.    The  actuaX  language  of 
contracts  and  policies  is  especially  useful. 

The  following  examples  nay  make  clearer  the  kind  of  information 
we  seek  and  the  value  that  such  information  might  have  to 
university  officers. 


Sudt  7)0  •  Ov  Oufmt  Ctnit  •  H'o^tn  DC  200 to  •  202/<66-}OjO 
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lu  response  to  changes  in  the  lav  which  permit  universities 
to  own  tht  patent  eights  to  inventions  davelored  with 
federal  fundi,  University  X  has  dacidad  to  develop  its 
in-houee  patent* and  licensing  capacity.  In* addition,  the 
univacaity  is  undertaking  ,  new  marketing  strategy  to  inform 
possible  licensees  of  ti;a  Inventions  available  for  licensing 
by  the  university  and  is  encouraging  faculty  members  to  be 
aware  of  the  commercial  applications  of  any  inventions 
developed  in  their  laboratories. 

1.  Has  your  institution  adopted  new  procedures  to  enhance  the 
income  flow  to  the  university  from  the  development  of  research 
results? 

2.  If  so,  describe  the  procedures  adopted,  i.e.  have  you  created 
a  new  office  or  hired  nev  staff,  have  you  developed  a  public 
relations  campaign?. 

3.  If  not,  do  you  use  a  patent  management  firm  to  evaluate 
inventions  *nd  seek  licensing  arrangements? 

4.  Are  you  conducting  an  active  search  among  faculty  for 
technology  innovations  and  inventions  that  could  be  licensed? 

5.  Have  the  changes  in  federal  patent  policy  within  the  last  five 
year*  influenced  how  your  university  treats  non-federal  support 
of  research?  Have  these  cnangee  influenced  how  your  university 
treats  technology  transfer  and  marketing  of  research  results? 

Some  institutions  have  taken  steps  beyond  the  above  example  to 
create  a  new  entity  outside  the  institution's  research  structure 
to  undertake  development  and  technology  transfer  of  inventions. 

Several  institutions  are  involved  in  the  activities  of  a 
non-profit  research  center,  tunded  by  corporate  investment, 
which  enters  into  funding  agreements  vith  the  universities 
and  receives  licenses  to  any  patents.    The  research  center 
then  transfers  the  licenses  to  a  separate  corporation 
established  by  the  same  corporate  supporters  to  develop  the 
patented  technology.    The  research  center  owns  one  third  of 
th':  corporation  4tock. 

itnother  institution  has  established  a  for-profit  corporation 
to  develop  products  and  support  new  start-up  companies  from 
technologies  available  at  the  university.    Outside  investors 
may  make  investments  in  the  corporation.    All  decisions 
regarding  the  identification,  screening,  and  evaluation  of 
technologies  is  conducted  by  a  committee  of  university 
faculty  members. 


2 


i 


271 


1.  BM-your  institution  embark'ed  on  similar  ventures?  Piea«« 
describe  then.  AcaBe 


2.  If  so,  bow  did  the  university  make  the  decision  to  undertake 
them;  i.«.  was  the  institution  approached  by  outside  interests 
was  the  decision  presented  to  the  faculty,  did  the  institution 
receive  legal  (including  tax),  advice?  institution 

3.  Are  there  policies  or  limits,  either  written  or  understood 
that  govern  the  relationship  between  the  new  ventufes 
«rM):?it£7  f0t  ««BPle'  does  the  unive'sitj  oJ  its  lacSftf 
She  newP.atity?the  8electi°n  <*  research  to'be  su&rted^ 

for^-^M^^'S81^  a,;c*Pted  anV  »«  financing  arrangements 
for  research  or  developaent  as  a  result  of  this  new  enterprise? 

s?.af!ri^eI!8te<3  tn  tec«ivin9  anV  other  information  about 
unTui'L^ ""^n"  at  yoar  institution  or  actions  your 

dS™**™?™"  talten  t0  enhance  the  transfer  of  technology 
developed  on  your  campus.- 

ti^i1  *B**ct  o£  the  university's  role  in  technology  transfer 
fnV^/V"  seekin9  in£°««tion  relates  to  the  university?! 
«itJen  ootL?f0P"ty  f?liciM-        «e  interested  in  rU^ivin| 
written  policies  regarding  patents,  copyrights,  trade  secrets 

licen8in9'  «n°  royalty  distribution.    Examples  of 
ver?  usefS?  industrial  sponsors  and  licensees  wouW  oe 

J;JI)Ly«!!5  Jn8t"ution  has  established  a  mechanism  to  enhance 
technology  transfer,  how  has  the  university  addressed  the 
treatment  of  technology  that  is  not  patentable? 

2.  If  your  university  has  established  a  separate  entity  to 
noM1?!-0  technology  transfer,  does  that  entity  ha"  separate 
policies  regarding  tho  treatment  of  intellectual  property? 

«An??2n^he  unJvet8ity  itself  is  evaluating  the  commercial 
applications  of  an  invention,  it  may  determine  that  the 
8eo«2l09XniV*0t  P*tentafcAe  but  could  be  valuable  as  a  trade 
trace  secretsi     Y°Ut  univet81tv  ^dressed  the  protection  of 

L8H„Wr.a^afltin2  yo?f  institution  to  undertake  a  significant 
will  h"  ?„        inf  t0  ?his  te^u98t.    I  am  convinced  that  it 
"SJiEtSn     T?"JV,™lty  ^-""ity's  best  interest  to  share 
r^^f;   :    ffc  h8  1BP°"ant  to  demonstrate  to  those  who  are 
Zith  ««f,ac°UK        6thical  and  le9al  P'obleas  often  associated 
Htl  "5!*fCn  bu8iness  ventures  that  universities  are  addressing 
them,    we  hope  your  institution  can  issist  in  this  effort. 
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All  responses  should  be  received  at  AAU  by  June  15,  1985.  Please 
direct  any  inquiries  and  responses  to: 

April  Burke 

Clearinghouse  on  Onivursity-Industry  Relations 
Association  of  American  Universities 
One  Dupont  Circle,  N.W.,  Suite  730 
Washington,  D.C.  20036 
202-466-5030 

ple.M  iet  us  know  the  name,  address,  and  phone  number  of  any 
££b£  of  the  uHSorsity's  staff  who  will  be  assisting  with  the 
response  to  thic  request. 

Thank  you. 
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APPENDIX  B 

LXSI  Ql  bespqmpbhtS 

Brown  University 

Carnegie-Mellon  UniverMty 

California  Institute  of  Technology 

Case  Western  Reserve  University 

Columbia  University 

Cornell  University 

Duke  University 

Harvard  University 

Iova  State  University 

Johns  Hopkins  University 

Michigan  Ststc  University 

Hew  York  University 

Northwestern  University 

Ohio  State  University 

Pennsylvania  State  University 

Princeton  University 

Purdue  University 

Sensaelaer  Polytechnic  Institute 

Rockefeller  University 

Stanford  University 

Tulane  University 

University  of  California,  Berkeley 
Uniwrsity  of  California,  Los  Angeles 
University  of  California,  San  Diego 
University  of  Colorado 
University  of  Illinois 
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Senate  Assembly  Meetinq 
of  June  21,  1932  * 

!  Recommendation  Options 

for  The  University  of  Michigan 
Toward  the  Establishment  of  a 

I  "Michigan  Research  Corporation" 

fay 

Dr.  Kalton  Hancock  and  Larry  Crockett 
Institute  of  Science  and  Technology 

In  response  to  stroi.q  faculty  expressions  of  interest  in 
transferring  their  scientific  technolo  v  to  "he  indSstriSi/h»«i 

fSv/^iVjCr^eSifent  fOC  Rese"ch  «PPo^^Ld1^1!m6a^r5oint 
faculty/administrators'  task  force.    Chaired  by  Or.  Robert  Howe 

Po^9r°U£  fevel?Ped7  in  June  1981,  the  "interim  Report  of  the  ?ask 
Iritis  ^iversity/I^«stry  Interaction"  which  recommended  the 

II  2  JhroWf  -  "on;P"flt  Michigan  Research  Corporation  (KRC)  to  act 
JLS    ?roker    fc°  industry  for  interested  faculty,  to  support 
technology  transfer  for  commercialization  of  +hAr  research 
ISiSiSSW  th?f  SUCh  3n  or5anization  would  ros^HnteUe^ual 
the  h^nffL ^  e"f  ion  5etwe?n  the  diversity  and  local  industry"  to 
entr^rp^n,?fib?th',?nd  WOU  d  helP  to  retain  in  ^nn  Arbor  our  more 
entrepreneurial  faculty,  graduates,  and  spin-off  high  technoloav 
companies,    other  universities  hac  experienced  or  were  anticipltina 
losr.es  of  major  faculty  members  to  orivate  industry?  and  a  number"  If 
uni-arsities  had  or  were  establishing  centers?  foundations  or 

inc^eafor^ht0  a?sisV*eir  faculty9and  hopefully  to  genlra?e 
income  for  the  universities.  3 

Aftev  campus-wide  discussion  of  the  Howe  Report  with  deans  and" 
faculty  committees,  the  Executive  Officers  accepted  th» 
recordation  that  more  specifics  jn  an  MRC  needed  to'be  dev-loped 
and  comparisons  be  made  to  similar  organizations  already  existent  or 
?n^Cf?ated  "  other  diversities.    A  growing  numb"  of  such 
ir^l^o°l?S  W"e  *1SO  makin9  m«lti-miUion  dollar  research  and 
ft^SST*  a:ranS^enta^fth  private  corporations,  deigned  to  help 

Ucenst{n|%So\"dusatryrainln9  """^  WhUe  Pr°Vidi"9  id*as  th"^ 

t-^i,„T?US'  undeiLthe  auspices  of  the  Institute  for  Science  and 
Technology,  we  (Dr.  Walton  Hancock,  Professor  of  Industrial  and 
c;^^nS»En9ine:!rln9  and  of  HosPital  Administration,  and  Larry 

Resear<rn  Program  Manager  of  the  Special  Projects  Division 
ZLl  Tl  "I"  assi5"ed  to  do  a  thorough  study  a*d  develop  further  the 
cl-^l;  °f  a"  ^RC*    We  re"ie»ed  our  ideas  with  c  faculty  Steering 
0  n         »r«°rlSti"9  °f  DrS*  DaVid  Br^'  James  nudersLat?"nomas 
He  then-    9    G         '  R°bert  H°W9'  Raymond  Kahn'  ana  JosePh  Martin. 
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(1)  expanded  the  Howe  Report  Is  list  of  universities  that  have 
formal  technology  transfer  operations,  and  either  talked 
to  the  parties  involved  or  visited  them? 

(2)  talked  to  people  in  the  University  concerning  the 
desirability  of  the  establishment  of  an  MRC; 

(3)  developed  a  bibliography  with  114  citations  on  these 
subjects;  and 

(4)  wrote  a  report  which  contains  a  discussion  of  what  werr 
perceived  to  be  the  more  critical  issues*  with  appendices 
documenting  the  efforts  of  28  other  universities  in 
technology  transfer. 

That  RQport,  published  January  7,  1982,  by  Hancock  and 
Crockett,  "Diacussion  of  the  Michigan  Research  Corporation 
Proposal"*,  has  been  discussed .with  a  number  of  University 
committers,  including  deans,  directors^  research  administrators, 
executive  committees,  and  faculty  groups.    While  favoring  the 
creation  of  some  sort  of  MRC  organization,  the  report  purposefully 
did  net  make  recommendations  about  where  the  MRC  should  be  located 
(insida  or  outside  the  University),  how  it  should  be  controlled  or 
constituted  (non-profit  or  for-profit),  how  it  should  be  financed 
(University  and/or  private  funding),  etc. 

However,  in  response  to  such  questions  from  faculty  an<? 
administrators  at  all  the  presentations  made  to  date,  we  have 
outlined  three  recommendation  options  for  Th<2  University  of  Michigan 
toward  establishing  an  MRC-like  organization: 

#1.    Set  up  a  for-profit  corporation  outside  the  University — 
We  strongly  favor  this  recommendation. 

#2.    Set  up  a  non-profit  MRC-like  group  within  the  University— 
We  feel  this  is  possible  but  c  nsiderably  weaker  than  #1. 

*3:    Do  nothing  about  an  MRC — 

We  feel  this  will  not  help  our  faculty  and  will  continue 
our  weak  image  and  low  profits  in  technology  transfer. 

RECOMMENDATION  SI:    Set  Up  a  For-Piofit  Corporation  Outside  the 
University  ~~ 

The  University  would  become  a  minority  stockholder  in  a  new 
Corporation.    The  University  would  provide  a  one-time  equity  of 
approximately  $200,000.    These  start-up  monies  would  be  used  to: 

a)  Identify  one  or  two  University  faculty  ideas  with 
excellent  commercial  potential. 

b)  Organize  the  Corporation. 

*A  copy  of  the  full  report  is  available  from  1ST  Special  Projects 
Division. 
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c)     Appoint**  president. 
.  -     <*)     Attempt  to  obtain  research  and- operating  funds  to  reduce 
the  ideas  to  a  marketable  product.    This  will  include 
equity  capital  from  venture  capital  companies,  individual 
investors  or  private  int.    .tries.  maiviauai 

e)     Obtain  support  from  the  Scate  of  Michigan  and/or 
foundations  if  possible* 
»    *  tt 

She  first- priorities  of  the  Corporation. would "be  to: 

a)      Perform  market  evaluations  and  attempt  to  identify  two  or 

. 1  &riap^ 

52-S°S2#5e4fXi2*f-    Linited  *«e«ch  partnerships  would  be 
used  as  desired  to  attract  private  investments;  this 
'  verv  Lf^^fL1"0^  Jax^^its  aake  such  investments 
2    y^ attractive.    Grants  from. government-agencies, 
£!!i?2S tionf:  ?nd  business  organizations- would  be  sought. 
Equity  capital  might  later  be  raised  from  the  sale  of 
stock  on  the  open  market;- 
C)  ^th  the  University  faculty  to  do  as -much  as  ' 

possible  ot  the  research  and  developraent'work.    This  will 
provide  substantial  funds  to  the  University  for  its- 
faculty  and  staff  to  perform  their  desired  research. 

At  the  same  tine,  we  strongly  recommend  that  tne  University  itself 
continue  to  operate  the  patent/licensing  functions  it  does  in  the 
Division  of  .Research  Development  and  Administration,  but  wUh: 

a)  an  expanded  staff  that  pould  more  actively  encourage 
patentable  ideas 

b)  ?J:eVJ?i0n*°f  5he  patent  policy  t0  Provide  more  monetary 
incentive  to  the  author/inventor  in  royalty  return 

c)  a  computer  software  licensing  policy  different  from  the 
patent  policy,  with  sufficient  flexibility  to  provide  for 
ongoing  support  of  software  systems. 

The  Advantages  of  Recommendation  »1  (Separate  Coruorationf  *r». 

a)  Ability  to  obtain  equity  capital  outside  the  University. 

b)  Responsible  involvement/investment  by  individuals  or 
businesses. 

c)  Research  to  be  funded  whenever  possible  at  the  University. 

d)  Maximum  flexibility  to  respond  quickly  to  changing 
rl«tit  unS  (*°  f05?  neW  corP°«tion^  start  limited 
research  partnerships,  pay  staff  competitive  wages,  etc.). 

e)  Business-oriented,  technically-expert  staff  will  provide 
strong  decision-making. 

f)  Small  investment  by  University 

hi      u}mJted  UniV^fity  liability  on  commercial  products. 

h)  Higher  probability  of;  getting  State  Development  funds  that 

i)  .  !tfaft,frora,9eneraI  s«PP°rt  to  the  University, 
i)      Enhanced  tctal  University  environment 

-3- 
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j)      Improved  economic  environment  of  the  State  and  Ann  Arbor. 
(Within; our  State- last  year,  the  Michigan  State  University 
Foundation    legally  incorporated  in  this  way  the  new 
Heogen  Corporation) . 

The  disadvantages  of  Recommendation  ♦!  are: 

a)  The  University  would  not  completely  "control"  the 
Corporation,  but  would  have  a  say  as  a  stockholder. 

b)  The         of  failure  of  the.  effort  is-  higher  because  of  the 
limited  support "from  the  University. 

c)  Some  faculty  may  find  the  new  industrial  environment  more 
fa;  table  than  that  of  the  University,  although  other 
faculty  may  stay  at  the  University  because  of  these  nei: 
local  entrepreneurial  options. 

d)  Surplus  funds  accruing  to  the  University  may  depend  upon 
its  equity  commitement,  although  the  University's  main 
equity  will  likely  be  the  faculty  ideas  and  research  - 
products,  for  which  a  share  of  the  commercial  profits  will 
be  claimed. 

RECOMMENDATION  »2t    Set  up  an  MRC-Like  Group  Within  University, 
(Probably  in  1ST)  ~~ 

The  University  would: 

a)  Establish  an  internal  technology  transfer  organization 
within  the  University,  probably  in  the  Institue  of  Science 
and  Technology. 

b)  Fund  the  group  for. at  least  two  years  at  an  estimated  cost 
of  $120,000  per  year. 

c)  Solicit  from  the  faculty  and  staff  potential  commercial 
ideas,  and  tfet  a  technical  and  business  market  analysis  to 
help  select  promising  ones  for  development. 

d)  Revise  staff  salary  policies  so  that  our  competitive 
position  could  be  maintained  relative  to  industry. 

e)  Give  the  organization  sufficient  power  to: 

(1)  Execute  licensing  and  royalty  arrangements. 

(2)  Execute  contracts. 

(3)  Establish  compensation  levels. 

(4)  Establish  limited  research  partnerships  with 
external  sources. 

f)  Revise  the  University  patent  and  software  policies  and 
expand  the  patent  staff  (not  part  of  the  above  $120,000) 
as  indicated  in  #1  above. 

The  first  priorities  of  the  organization  would  be  to: 

a)  Establish  a  nonprofit  corporation  called  the  Michigan 
Research  Corporation  (MRC) • 

b)  Solicit  potential  commercial  ideas  from  the  faculty  and 
staff  for  development. 

c)  Raise  funds  through  grants,  selected  licensing 
arrangements,  and  limited  partnerships. 
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d)      Transfer  funds  to  get  research  accomplished  as  much  as 
possible  by  the  faculty  and  staff  within  the  rrniversity 
organizations. 

t)      Arrange  for  the  work  to  be  accomplished  elsewhere  if  it  is 
not  appropriate  for  the  University* 

The  Advantages  to  Recommendation  92  (MRC  within  University)  are; 

a)  ?he  University  would  have  cc  :plete  control* 

b)  The  activity  is,  part  of  the  present  charter  of  1ST. 

c)  The  total  University  environment  would  be  enhanced. 

d)  All  surplus  funds  generated  would  accrue  to  the  University. 

e)  An  improved  economic  environment  of  the* State  might  result! 

The  Disadvantages  of  Recommendation  #2  area 

•    a>    if  the  MRC  group  is  not  successful,  the  University  would 
have  a  continuing  liability  for  personnel,  etc. 

b)  The  University  may  have  direct  product  liability  on  those 
items  commercialized. 

c)  There  is  a  lack  of  speed,  flexibility,  and  tough  business 
decision-making  authority,  ir.  diversity  units. 

d)  (.    There  is  mo  precedent  for  this  high  levelt,of  delegated 

authority  within  the  University, 

e)  The- business7 community  will  have  difficulty  becoming 
{involved  at  a  responsible/investment  level.    (In  this 
State,  Michigan  Technological  University  has  recently 
established  Michigan  Tech  Ventures,  inc.,  a  whollyrbwned 
internally-funded,  for-profit  corooration  to  overcome  this 
difficulty.) 

f)  It  wiU  not  be  able  to  obtain  equity  capital  from  the 
outside. 

RECOMMEND XTION  »3:  bo  Nothing  About  an  MRC-Like  Organization 

The  University,  would t 

a)  Be  encouraged  to  modify, the  patent  and  sof twate  policies 
and  support  as  indicated  in  #1  above,  but 

b)  Continue  to*  support  patents  and  licensing  at  a  relatively 
low  level. 
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Mr.  Walgren.  Let  me  add  one  other  request  to  the  idea  of  sub- 
mitting some  effort  to  measure  these  things.  We  talk  now  about 
the  potential  of  this  patent  availability  for  small  business  and  uni- 
versities. Yet  there  has  been  .some  clear  patent  availability  for 
small  businesses  and  universities  since,  I  believe  it  was,B  1980  in  the 
law.  My  concern  is  that  now  we  are  holding  out  this  life  raft  that 
may  already  have  been  out  there  for  a  number  of  years,  and  either 
something  or  not  very  much  happened. 

I  would  like ; to  ask  ypu  if  you  couldn't  try  to  measure  what  has 
happened  inT^ponss  to  the  1980  effort  to  allow  small  businesses 
and  universities* to  participate  in  patent  incentives  that,  as  I  under- 
stand it,  have  been  a  matter  of  law  since  that  time. 

Mr.  Riggs.  We  will  do  that. 

Mr. .Walgren.  We  would  appreciate  your  pointing  us  to  that  and 
adding  your  own  assessments  to  it  as  veil. 

Let  me  recognize  the  gentleman  from  California,  Mr.  Brown. 
.  Mr.  Brown.  Mr.  Chairman,  I  don't  have  any  questions  but  I  do 
want  to  compliment  Mr.  Riggs  and  the  Executive  Branch  in  total 
for  the  initiative  represented  by  the.  President's  Executive  Order.  I 
think.it  is. a  good  step  forward:  We  are,  not  at  all  clear  whether  it 
may  needfadditibnal  effort,  .but  certainly  we  want  to  take  steps  like 
this  and  to  move  them  and' carry  them  out  aggressively.  It  appears 
that  you  are  doing  that  and  you  are  to  be  commended  for  it. 

'Mr.  Riggs.  Thank  you. 

Mr.  Walgren.  And  the  gentleman  from  North  Carolina,  Mr.  Val- 
entine. 

Mr.  Valentine.  I  thank  you  very  much,  Mr,  Chairman.  I  don  t 
have  any  questions. 

Mr.  Walgren.  On  behalf  of  the  committee,  we  certainly  appreci- 
ate your  coming,  and  we  look  forward  to  interacting  with  you  in 
hopes  of  encouraging;  some  of  these  things  tc  have  real  life.  Thank 
you,  Mr.  Riggs. 

Mr.  Riggs.  Thank  you  very  much  for  the  invitation,  and  we  will 
respond  to  these  Issues  that  you  have  put  to  us.  Thank  you  very 
much. 

Mr.  Brown.  Mr.  Chairman. 

Mr.  Walgren.  Thegentleman  from  California,  Mr.  Brown. 

Mr.  Brown.  Mr,  Chairman,  I  would  ask  unanimous  consent  to 
insert  an  opening  statement  at  the  beginning  of  the  hearing,  and 
after  the  remarks  of  the  chairman  and  the  ranking  Minority 
member. 

Mr,  Walgren.  Without  objection.  And  we  will  also  offer  for  the 
record  a  statement  by  the  *  ^king  minority  member,  Mr.  Boehlert, 
for  insertion  under  the  same  request. 

The  next  panel,  Dr.  Allen  Rosenstein,  Professor  of  Engineering, 
University  of  California  at  Los  Angeles;  Mr.  Stanley  Winkelman, 
the  President  of  Stanley  Winkelman  Associates  of  Detroit,  MI;  and 
Dr.  Russell  Drew,  the  President  Elect  of  the  Institute  of  Electrical 
and  Electronic  Engineers. 

If  you  folks  would  come  forward.  We  appreciate  your  coming  to 
talk  with  us  about  this  area  of  what  we  can  do  to  better  organize 
ourselves,  a^.d  to  take  greater  advantage  of  the  resources  that  we 
do  commit  c.i  the  federal  level. 


281 


As  many  .may  know,  Dr.  Rosenstein  has  been  interested  in  this 
area  for  a  .number  of  years,  and  has  worked  closely  with  members 

,wi^f^r-mi?€e,,M^-  B^wn'  fa  Particular,  has  been  particularly 
uiterested  m-  developing  the  perspectives  *hat(Dr.  Rosenstein  has 

K°?wTr  t*18^1"8'  md™  re?liy  do-appreciate  the  citizen 
effort  that  has  come  from  people  like  yourselves.  Clearly*  if  we 
can  t  . take  guidance  from.  people  who  are.as  committed  and  in  such 
good  contact  with  these;problems,,We.are  not  doing  the  best  by  the 
country,  and  we.  really  do  appreciate,  the  .commitment  that  you 
haw  shown  and  your  interest  in  these  areas. 

We,  will  make  written  statements  a  part  of  the  record  completely, 
and  you.can  feel  free  torfocus  on  points  that  you  might  want  to 
make  ;in  any  othenway  that  you?d  like  to  highlight  them. 

Solet  s  start  with  Dr.  Rosenstein. 

ST^vS,TS  6P1)k-  ^LEN  iB.  ROSENSTEIN,  PROFESSOR  OP  EN- 
,  SE?5S'.^VERSITY  0P  CALIFORNIA  AT  LOS  ANGELES, 
LOS  ANGELES,  CA;  STANLEY  WINKELMAN,  PRESIDENT  STAN 
LEY  WINKELMAN  ASSOCIATES,  CONSULTANT?  DETROlf  MI^ 
AND  DR.. -RUSSELL  DREW,  PRESIDENT-ELECT,  INSTITUTE  OF 
ELECTRICAL  AND  ELECTRONIC  ENGINEERS,  WASHINGTON,  DC 
P/s  Ro^nsxein."  Thahfcyou,  Mr.  Chairman. 
.iF-  ^nnan  and  members  of  the  "committee,  I  am  Allen  Rosen- 
stein, chairman  ofthebpard  of  Pioneer  Magnetics,  and  professor  o<* 
engineering  at  UCLA.  '       f» —=»-•«  — 

I  am  pleased  and  privileged  to  testify  in  support  of  H.R.  2165,  the 
N*SW1  ?°,ucy  and  Technology  Foundation  Act  of  1987. 

at^*Nch  y°u  are  proposing  provides  badly  needed 
wJT e^„to  addr^  resoIVe  of  the  most  critical  prob- 
fSif  Z.°U-r  n^?n-.  Weare  here  today  because  the  nation  is  in 
suffering  "  tra    war' our  standard  of  living  is 

Lowering  the  exchange  rate  has  not  worked  its  magic.  The  trade 
deficit  is  still  with  us.  In  spite  of  what  some  of  our  eminent  econo- 
mists will  say,  it  will  not,  go  away.  U.S.  competitiveness  has  been 
declining  for  four  decades,  with  exchange  rates  which  were  much 
more  favorable  in  general  than  those  of  today. 
nt£  !LP  hu™an  to  blame  one's  own'  failures  upon  the  actions  of 
others.  When  the  low  of  trade  competitiveness  could  no  longer  be 

™S,0rJemed'  7e  hme  found  comfort  u  believing  that'  the  suc- 
cessful trading  nations  were  not  playing  by  our  rules.  It  is  true 

^L5kfilre8tncfcl0S  and  practices  by  our  trading  partners  have 
contributed  to  our  problem. 

However  all  other  efforts  fail  in  comparison  to  the  damage  we 
™Jm  6, *°  0lfs1I(ye?-  By  most  estimates,  unfair  p/actices  are  re- 
sponsible for  only  10  to  15  percent  of  our  trade  deficit.  The  remain- 

SSm™  ifn         sflf"m,fl.lct?d-  The  solutions  to  America's  trade 
problem  will  not  be  found  in  Japan.  They  must  start  at  home. 

Uur  four-decade  long  competitiveness  decline  cannot  be  stemmed 
2  TV6  J^erstwd  and  address  the  underlying  causes  for  our 
disease  symptoms  will  not  cure  the  competitiveness 
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There  are  two  very  fundamental  reasons  for  our  present  predica- 
ment that  we  must  ultimately  face  if  we  are  going  to  have  a  long- 
term  resolution: 

First,  there  is  the  obsolescence  of  the  national  policymaking 
process.  Our.  inability  to  deal  with  the  trade  deficit  and  the  budget 
deficit  are  but-  two  examples'  of  this  failure. 

I  woiildvlike  to  point  out  .that  Gramm-Rudman-Hollings  really 
stands  as-a  monument  to.  theicollapse  of  thepoUcy  process. 

Secondly,  whereas  all  other  f developed  nations  treat  their  indus- 
trial base  as  a  national  resource,  U.S.  industry  is  disadvantaged 
with  respect  to  its  international  competitors  for  every  important 
determinant  of  trade  competitiveness.  Our  means  for  developing 
arid  deploying  technology  are  outmoded,  uncompetitive,  and  in  crit- 
ical instances,  nonexistent.  * 

furthermore,  U.S.  national  policy  supports  practically  every- 
thing except  the^very  foundations  of  our  society,  the  manufacturing 
plant  that  must  supply  the  goods  and  services  that  maintain  this 
nation's  life  quality.  m 

From  the  industrial  standpoint, , U.S.  national  pohcyis  unsuppor- 
tive,  counterproductive,  and  often  just  plain  self-defeating. 

The.  general  disadvantagement  of  U.S.  industry  has  been  so  per- 
suasive—so pervasive  and,  I  might  say,  persuasive,  and  all-inclu- 
sive, as  to  become  an  accepted  part  of  the  business  environment. 
Lacking  coherent  national  policy  and  struggling  with  inefficient 
means  for  developing  and  deploying  civilian  technology,  U  S.  indus- 
trial advantage  has  gone  abroad  end  trade  deficits  haw  come 

home.  4  it      j  t 

Consider  the  very  fundamental  question  of  technology  deveiop^ 
ment  and  deployment,  and  then  compare  our  institutions  with 
those  of  our  most  popular  competitor.  And  we  should  recognize,  to 
begin  with,  that  the  ultimate  payoff  comes  with  the  deployment  of 
technology,  not  with  the  development 

Japan,  very  early  in  the  game,  understood  the  dominant  role  of 
technology  in  the  realization'  of  national  policy.  Interestingly 
enough,  essentially  all  important  aspects  of  the  U.S.  agricultural 
system  have  been  adapted  and  refined  for  Japanese  industry,  in- 
cluding 16  national  industrial  laboratories.  Particular  consider- 
ation has  been  given  to  the  development  and  deployment  of  indus- 
trial technology  for  all  industry.  MTTI  offices  and  programs  range 
from  assistance  to  small  and  medium  industry,  to  national  projects 
requiring  extensive  industry,  government,  university,  and  national 
laboratory  cooperation.  , 

Few  opportunities  are  ignored.  Attention  is  given  to  the  develop- 
ment of  fundamental  technology,  as  well  as  urgent  and  feasible 
technology.  ... 

The  role  of  Government  in  Japan  is  to  act  as  a  convenor,  a  facili- 
tator, and  partner  to  industry.  The  success  of  the  Japanese  strategy 
hinges  upon  free  and  voluntary  industry  participation.  The  govern- 
ment seldom  provides  the  bulk  of  the  funding  or  the  personnel. 

Some  understanding  of  the  efficiency  and  timeliness  of  the  Japa- 
nese strategy  for  developing  and  deploying  critical  technology  can 
be  obtained  by  biiefly  examining  the  history  of  some  important 
Japanese  technological  initiatives. 

E&K;        '  285 


283 


fi£o  ™m  w  ,day5'  rf.w!  can  still  remember  them,  when  U.S. 
&  completely  dominated  the  world  semiconductor  market 
ir$&  ST*6?  mJhe  cooperative  fourth  generation  computer 
project-to  develop  the  manufacturing  technology  for  the  next  ven- 
eration of  large  .scale  integrated  circuite  g 

t-Jfi1^  ran  *°r  4  years,  1976  to  1980.  Five  companies  par- 
ticipate^ in.  the  project,  along  with  MITI's  electro-techniS  labora- 

fa£  ^Kj11^^68^  domination  of  the  world  trade  scmiconduc- 
s?rateS  8U9CeSS  °f  Japan  8  curative  technology 

<J!ie>8?eed  with  which  Japan  can  put  a  cooperative  industry  gov- 
ffl'.FP  to  work  on  industrial  opportunities  is  actually 

STSSfflfcteSPrt  19?X- the  taftnmSum  Jnoortiy  commit- 
tee  of  Mm  s  industrial  structure  council  issued  a  report  recom- 

KS„«rt  ^  development  of  a  fifth  generatioLcomputer. 
ShSSbKjcP later'  i1?  Apnl  of  1984  a  nonprofit  organization  was 
to^te™  ^^^P  came  from  Mill's  eWo-technical  labor? 
toryJNippon  Telephone  and  Telegraph,  and  seven  corporations 
I  believe  everyone  in  mdustry  would  now  agree  that  industrial 

KaTt  ^  to  -the  leader  in  ba8ic  r^arch,  but  to  the 
™«JwSa  ^  to  bnn«.a  mass  Produced  quality  product  to  the 
marketplace.  Trade  competitiveness  requires  the  ability  to  rapidly 
deploy  civilian  technology.  In  the  earlyl980s,  Japan  required  seven 
months  to  establish  the  fifth  generation  computer  sy^terS  projS? 
hSllehTU^  15'  1987.  the  University  of  fiouston^announ?ed  a 
breakthrough  in  superconductors.  The  call  to  Japan  supporting  this 
breakthrough  came  at  3  o'clock  in  the  morning.  They  goton  the 
telephone- immediately.  Within  4  days  MITI  announced^  intent 

LSSnTiT^/  ^k*"*  companies?unSeS 
rtUKE?*? *  laborat?nes.  Seven  days  later-not  7  months,  but 
$300^iflten'      consortlUm  was  in  place  with  a  rumored  budget  of 
The  Wall  Street  Journal  said  Japan's  stated  objective  is  to  orea- 

m^fw^  to,get  tte  jump  on      West  1"  applications  and  com- 
mercializations for  a  huge  new  market. 

««h  lUKSfi?8  beco*n5?  even  g^mer  when  we  examine,  the  trials 
ffiff  W?J£f  ™a0{  *the  ^  unborn  seraatech  project  and  realize 
?n  ftfa,pane8e.mdu8try  ^d  government  were  able  to  come  together 
in  the  cooperative  superconductor  project  in  just  seven  days 
JfemUSt  sp^ate  what  they  did  on  the  eighth  day.  Either  they 
re^f  M^P3.  t&'f  out-  to  6eek  new  industriJto  dominate 
frofi^  ?leaknesf  of  the  .American  competitiveness  picture  is  illus- 
tracea  t>y  recent  magazine  and  newspaper  articles.  .Peter  Behr  re- 
%1&*££il  Wasl^Ston  Post,  K(>dak,  a  $10  bUHon  a  yeafSdw 
m  photography,  has  decided  not  to  challenge  the  Japanese  inthe 
tf^'T1—011  2f,.the  electronic  camera,  but  aFbjSier! 
h^i&nan',beJiev^  that  companies  such  as  total :  mu£ 
have  technological  advantages.  .  Chandler  said  to  compete,  Ameri- 

w"  S^68  ^1        to^md  Wflyfl  to  share  and  pooFtechnbloS. 
^mPSm^S^1  want.to  Pel"4  out  that  in  more  and  more 
articles  telking.about  competitiveness  these  days,.we  see  the  word 
desperate."-we  desperately  need  in  this  country  the  abil^ter 
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all  of  the  collective,  strengths  of  American  industry  to  be  able  to 
work  together.  . 

In  the  same,  vein,  The  Los  Angeles  Times  said  it  takes  giants  to 
battle  Japan  in  the  chip  market.  U.S.  companies  with  revenues  of 
$600  million  to  $1  billion  per  year  do  not  have  the  financial  re- 
sources to  keep  up  with  the  technology.  They  cannot  compete  with 
cooperative  Japanese  programs  which  pool  scarce  intellectual  re- 
sources as  well  as  sharing'the  financial  risk.     .  . 

The  current  perilous  position  of  the  U.S.  semiconductor  industry 
and. the  attendant  semiconductor  proposal  highlights,  in  my  mind, 
how  outmoded  American  means  for  deploying  commercial  technolo- 
gy have  become  in  comparison  to  our  competitors. 

It's  notithat  sematech  is  not  important.  Sematech  is  vital  to  the 
survival  of  a  critical  industry.  Unfortunately,  there  is  no  existing 
U.S..institutioni  available  to  breath  life  into  a  sematech  on  a  time 
table  that  would  allow  the  U.S.  to  remain  competitive. 

The  semiconductor  industry  has  come  together  to  seek  a  coopera- 
tive venture  with  government  participation.  After  the  customary 
review,  I  assume  the  proposal  will  go  to  the  Congress  for  possible 
funding.  Since  there  are  no  suitable  U.S.  civilian  agencies  for  the 
development  of  manufacturing  technology,  the  Congress  must  look, 
as  it  has  in  the  past,  to  the  Department  of  Defense.  Involving  the 
DOD  will  in  turn  require  a  justification  of  the  program  m  the 
name  of  national  defense,  and  thus  requires  by  law  a  military  over- 
lav 

After  all  other  hurdles  are  cleared,  a  special  antitrust  dispensa- 
tion will  be  necessary  to  allow  competing  companies  to  come  to- 
gether. The  speed  of  this  process,  I  guess,  is  best  described  as  being 
glacial  compared  to. that  exhibited  by  our  competitors. 

As  a  sad  footnote  to  the  whole  sematech  matter,  a  Los  Angeles 
Times  article  recently  questioned  the  effectiveness  of  the  Pentagon 
as  the  patron  of  civilian  technologies.  The  article  reviewed  the 
progress  tf  the  DOD,  v^ry  high  speed  integrated  circuit  Program 
that  was  begun  several  years  ago  with  a  budget  of  §300  million.  It 
was  my  understanding  that  this  program  was  to  be  a  U.b.  answer 
to  the  original  Japanese  chip  program.  DOD's  program  is  now  sub- 
stantially behind  schedule,  and  is  projected  to  cost  nearly  triple  the 
original  estimate.  The  chips  developed  to  date  are  reported  to  offer 
very  limited  commercial  applicability. 

the  Congress  should  realize  that  the  prize  Japan  seeks.is  not  the 
chip  industry,  but  the  much  larger  computer  industry.  Beginning 
with  the  takeover  of  consumer  electronics  in  the  1950s,  Japan  has 
successfully  applied  the  same  strategy  to  industry  after  industry. 
Excess  capacity  is  built  to  supply  basic  materials  and  components. 
Predatory*  pricing  drives  out  U.S.  material  and  component  suppli- 
ers. 

Once  dominance  is  achieved  in  materials  and  components,  the 
emphasis  is  shifted  to  subassemblies,  and  this  process  is  repeated 
until  the  entire  industry  falls. 

The  most  telling  article  that  I  have  read  recently  dealt  not  with 
semiconductors  or  superconductors,  but  with  our  farm  industry. 
Robert  Kuttner  described  the  disastrous  consequences  of  incoher- 
ent U.S.  farm  policy.  For  over  100  years,  U.S.  agriculture  has  had  a 
partnership  of  industry,  government,  national  laboratories  and  uni- 
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versities.  However,  in -spite, of  the  unquestioned  technological  com- 
petence^ U.S.  agriculture,,  incompatible  U.S.  farm  and  monetary 
policies  allowed  Argentine  wheat  to  be  delivered  last  year  in  Min- 
neapolis at  a  price  lower  than  that  of  wheat  .grown  in  Minnesota. 
Trade  competitiveness  obviously  requires  both  effective  technology 
deployment  arid  coherent  national  policy  to  support  and  nurture 
industry. 

The  list  of  counterproductive  policies  jmposed  upon  U.S.  industry 
often  appears  endless  and  literally  boggles  the  mind.  U.S.  industry 
is  handicapped  by  interest  policies  and  rates  that  are  not  competi- 
tive with  those  of  Germany  and  Japan.  U.S.  capital  formation  poli- 
cies are  archaic.  A  Japanese  corporation  has  up  to  a  9-to-l  advan- 
tage over  its  U.S.  counterpart.  U.S.  tech  policies  are  incompatible 
and  uncompetitive.  Monetary  policies  have  distorted  exchange 
rates.  Regulatory  policies  and  practices  are  adversarial  instead  of 
cooperative.  Educational  policy  has  left  us  with  20  percent  illiter- 
acy. Antitrust  laws  were  created  for  an  internal  economy.  And  fi- 
nally, inefficient  R&D  policy  practically  guarantees  that  the  U.S. 
will  continue  to  lead  the  world  in  both  Nobel  science  award  and 
trade  deficits. 

Mr.  Brown  [presiding].  Dr.  Rosenstein,  I  hate  to  interrupt  such  a 
wonderful  statement,  but  part  of  my  job  is  to  be  sure  that  we  keep 
on  schedule,  and  if  you  could  move  a  little  more  expeditiously,  I 
think  we  would  all  appreciate  it. 

Dr.  Rosenstein.  I  was  just  getting  in  full  voice,  George.  [Laugh- 
ter.] 

Mr.  Brown.  Do  you  want  to  be  fair  to  the  others? 
Dr.  Rosenstein.  I  certainly  do. 
Well,  let  me  summarize  this. 

There  are  four  basic  institutional  elements  working  together 
wMch  are  necessary  for  success  in  the  international  marketplace. 

First,  you  need  an  information  base  to  collect,  organize,  maintain 
and  efficiently  disseminate  a  comprehensive  international,  domes- 
tic data  base.  You  need  policy  analysis  and  assessment  to  analyze 
and  assess  policies,  opportunities,  and  policy  alternatives,  including 
the  impact  of  foreign  initiatives  on  the  nation's  competitiveness. 

We  particularly  need  mechanisms  to  facilitate  public  debate  and 
consensus  generation,  and  we  certainly  need  technology  develop- 
ment and  deployment  institutions,  whicn  we  don't  have  today. 

I  guess  I  could  conclude  with  a  statement  that  TRW's  Pat  Choate 
wrote.  He  was  not  able  to  testify  in  person  today,  but  I'll  read  his 
statement.  He  said, 

The  message  that  is  being  sent  to  Congress  an 3  the  President  by  distinguished 
leaders  from  business,  government,  unions,  and  ac  -dmia  is  that  government  must 
give  more  attention  to  how  it  forges  economic  policy  and  how  these  policies  affect 
the  competitiveness  of  our  nation's  economy. 

The  legislation  you  are  considering  is  an  important  step  in  that 
process.  It  provides  high  level  oversight  and  the  mechanisms  that 
are  required  to  collect  and  aaalyze  information,  secure  broad,  open 
consideration  of  views,  and  translate  the  analysis  into  specific 
policy  recommendations  for  the  President  and  the  Congress. 

Whether  the  coordination  mechanism  is  located  in  the  White 
House  or  an  agency  is  important  but  secondary  to  the  fact  that 
such  a  mechanism  is  required,  and  desperately      a±  is  important 
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is  that  your  legislation  will  elevate  the  issue  of  trade  and  competi- 
tiveness to  a  parity  with  foreign  policy  and  national  'efense.  That 
has  long  been  needed. 

Equally  important,  your  proposal  would  begin  the  long  overdue 
process-*  of  improving  the  coherence  of  Federal  decision-making, 
particularly  as  it  influences  the  competitiveness  of  U.S.  industry. 
That,  too,  has  long  been  needed. 

In  sum,  the  legislation  you  propose  is  central  to  any  larger  na- 
tional effort  to  improve  America's  economic  competitiveness. 

Thank  you. 

Mr.  Brown.  Let  the  record  show  that  Mr.  Choate  is  referring  to 
the  National  Policy  and  Technology  Foundation  Act. 

[The  bill  H.R.  2165,  plus  the  prepared  statement  of  Dr.  Rosen- 
stein  follow:] 
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DOth  CONGRESS    YJf    T%  0*f 
1st  Session       fl.  K,.  ^jIOO 

To  advance  the  national  prosperity,  quality  of  life,  and  welfare,  to  establish  a 
National  Policy  and  Technology  Foundation,  and  for  other  purposes. 


IN  THE  HOUSE  OF  REPRESENTATIVES 

Apbil  23,  1987 

Mr.  Bbown  of  California  (for  himself,.  Mr.  Gbphabdt,  Miss  Sohneidbb,  Mr. 
Babnabd,  Mr.  Bcilenson,  Mr.  Bbbman,  Mr.  Boniob  of  Michigan,  Mr. 
Coblho,  Mr.  Conybbs,  Mr.  Cbockbtt,  Mr.  Dixon,  Mr.  Dymally,  Mr. 
Fauntboy,  Mr.  Fazio,  Mr.  Fish,  Mr.  Fostbb,  Mr.  Gray  of  Pennsylvania, 
Mr.  Hawkins,  Mr.  Hughes,  Mr.  Lbvinb  of  California,  Mr.  Lipinski,  Mr. 
Lowbby  of  California,  Mr.  McMillen  of  Maryland,  Mr.  MacKay,  Mr. 
Robinson,  Mr.  Saxton,  Mr.  Tobbbs,  Mr.  Udall,  Mr.  Waxman,  and  Mr. 
Wolpb)  introduced  the  following  bill;  which  was  referred  to  the  Committees 
on  the  Judiciary  and  Science,*  Space,  and  Technology 


To  advance  the  national  prosperity,  quality  of  life,  and  welfare, 
to  establish  a  National  Policy  and  Technology  Foundation, 
and  for  other  purposes. 

1  he  it  enacted  by  the  Senate  and  House  of  Representa- 

2  tives  of  the  United  States  of  America  in  Congress  assembled, 

3  SECTION  1.  SHORT  TITLE: 

4  This  Act  may  be  cited  as  the  "National  Policy  and 

5  Technology  Foundation  Act  of  1987". 
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1  3£C.  2,  FINDINGS. 

2  (a)  Policy  and  Change.— The  Congress  finds  and  de- 

3  clares  that — 

4  (1)  The  Jnited  States  has  entered  the  fourth  * 

5  decade  of  a  long  term  economic,  relative  life  quality, 

6  and  trade  competitiveness  decline  that  has  persisted 

7  under  the  stewardship  of  both  parties  and  a  wide  range 

8  of  micro  and  macro  policies. 

9  (2)  The  absence  of  consistent,  rational,  nationally 

10  visible  and  accepted  public  policy  is  adversely  affecting 

11  the  Nation's  life  quality,  industrial  competence,  and 

12  trade  competitiveness,  all  of  which  are  a  direct  conse- 

13  quence  of  the  composite  of  national  micro  and  macro 

14  policies  that  are  now  created  independent  of  each  other 

15  and  to  a  large  extent  in  ignorance  of  their  collective 

16  effect  upon  the  national  well-being. 

17  (3)  The  Nation  does  not  have  a  lack  of  national 

18  policies  of  all  types,  including  economic,  societal,  in- 

19  dua trial,  tax,  financial,  fiscal,  monetary,  trade,  educa- 

20  tional,  and  other  policies,  but  in  fact  the  United  States 

21  has  too  many  inconsistent,  uncoordinated,  contradicto- 

22  ry,  incompatible,  and  too  frequently  mutually  canceling 

23  policies. 

24  (4)  The  national  policymaking  process  is  largely 

25  reactive  and  incapable  of  satisfying  the  rapidly  chang- 

26  ing  requirements  of  a  modern  nation.  The  long  term 
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1  decline  in  international  .trade  competitiveness  is  recog- 

2  nized  only  after  much  of  American  industry  has  been 

3  driven  offshore  and  runaway  trade  deficits  have  made 

4  the  United  States  a  debtor  nation  for  the  first  time  in 

5  70  years. 

6  (5)  The  United  States  does  not  possess  means  for 

7  rationalizing  national  policy,  anticipating  changing  con- 

8  ditions,  assessing  the  long-term  consequences  of  exist- 

9  ing  and  proposed  public-private  policy,  and  providing  a 

10  self-consistent  and  highly  visible  national  policy  struc- 

11  ture. 

12  (6)  Congress  and  the  President  do  not  have  means 

13  to  effectively  resolve  increasingly  complex  issues  in- 

14  volving  large  sectors  of  the  society  with  legitimate  but 

15  conflicting  interests.  Gramm  Rudman  Hollings  and  the 

16  loss  of  industrial  competitiveness  are  ocly  two  critical 

17  manifestations  of  the  more  fundamental  national  policy- 

18  making  problem. 

19  (7)  Institutional  limitations  frequently  force  con- 

20  sideration  of  short  term  simplistic  policies  such  as  trade 

21  protectionism  without,  also  providing  the  longer  term 

22  policies  required  to  maintain  international  competitive- 
2*  ness. 

24  (8)  Much  of  the  success  of  the  trading  partners  of 

25  the  United  States  can  be  traced  directly  to  the  policy- 
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1  '  proposing  institutions  which  they  have  established  for 

2  '  cooperatively  assessing  long-term  national  needs,  creat- 

3  ing  national  policies  in  the  public  interest,  and  obtain- 

4  ing  the  consensus  necessary  for  policy  facilitation. 

5  Japan's  Ministry  of  International  Trade  and  Industry 

6  (MTTD  is  an  outstanding  example. 

7  (9>  In  the  absence  of  coherent,  integrated,  mutual- 

8  ly  compatible  national  policy*  American  industry  has 

9  become  disadvantaged  with  respect  to  its  trade  com- 

10  petitors  in  essentially  every  important  determinant  of 

11  trade  competitiveness. 

12  (10)  From  workforce  education  to  capital  avail- 

13  ability,  technology  deployment,  interest  rates,  and  reg- 

14  ulatory  practices,  etc.,  the  disincentives  to  retaining  a 
If  United  States  manufacturing  presence  outweigh  the  in- 

16  centives. 

17  (11)  Nations*  fail  when  they  are  unable  to  accom- 

18  modate  change.  Yet  America's  policy  institutions  are 

19  no  longer  flexible  enough  to  adapt  to  a  rapidly  chang- 

20  ing  future. 

21  (12)  Basic  research,  technological  innovation,  in- 

22  dustrial  competence,  and  international  trade  competi- 

23  tiveness  are  four  distinct  areas  with  different  personnel, 

24  philosophies,  techniques,  and  other  attributes,  and  most 
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1 

importantly,  they  respond  to  entirely  different  national 

2 

policies  and  incentives..  , 

3- 

(13)  Industrial  competence  and  success  in  interna- 

4 

tional  trade  competition  are  more  dependent  upon  the 

5 

collective  effects  of  national  policy  (including  tax,  cap- 

6 

ital  formation,  antitrust,  property,  economic,  financial, 

7 

monetary,  saving,  education,  intellectual,  and  otuer 

8 

policies)  than  upon  basic  research  or  technical  innova- 

9 

tion.  The  latest  ■  production  equipment,  production 

10 

methods,  and  scientific  knowledge  can  be  imported  at 

11 

small- cost. 

12 

(14)  .While  half  of  all  actions  taken  by  business 

13 

are  in  direct  response  to  the  "decisions  of  the  Govern- 

14 

ment,  Government  policymaking  has  not  kept  pace 

15 

with  this  reality. 

16 

(15)  Centralized  planning  is  not  effective  or  viable 

17 

nor  is  Government-dominated  public  policy  formulation 

18 

acceptable. 

19 

(16)  The  disincentives  created  by  incoherent  na- 

20 

tional  policy  and  the  disadvantages  stemming  from  out- 

21 

moded  uncompetitive  means  for  developing  and  deploy-. 

22 

ing  technology  are  seldom  addressed  by  existing  insti- 

23 

tutions  and  therefore  remain  unresolved.  United  States 

24 

industry  will  continue  to  be  disadvantaged  and  out- 

25 

classed  until  the  Nation  modernizes  its  institutions  to 
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1  ghre  American  industry  national  policy  and  technology 

2  tupport  comparable  to  that  available  to  their  competi- 
S  tion. 

4  (17)  The  United  States  needs  a  highly  visible 

5  public  policy  process  bringing  together  ail  sectors  of 

6  the  society  to  cooperatively  and  continuously  formu- 

7  late,  evaluate,  propose,  and  facilitate  national  policy  in 

8  the  long  terntpublic  interest. 

9  (18)  To  insure  long  term  success  the  national 

10  policy  mechanism  will  require — 

11  (A)  a  high  quality  comprehensive  readily  ac- 

12  ccssed  international  and  domestic  information  and 

13  data  base; 

14  (B)  first  rate,  independent  capabilities  for  the 

15  analysis  of  national  problems  and4  opportunities 

16  and  the  assessment  of  policy  alternatives — their 

17  interdependence  and  interaction; 

18  (C)  highly  visible  societally  representative 

19  means  for  achieving  national  policy  consensus; 

20  and 

9.1  (D)  means  to  facilitate  and  implement  those 

22  policies  for  which  there  is  no  presently  existing 

23  suitable  organization  including  in  particular  'tfade 

24  competitiveness  and  the  creation  and  deployment 

25  of  civilian  technology. 
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1  (b)  World  Teadb  and  Comparative  Advan- 

2  tage. — 

3  (1)  The  standard  of  living  of  the  Nation  must  ulti- 

4  mately  depend  upon  the  maintenance  of  an  export 

5  manufacturing  and  service  base  providing  enough 

6  "value  added"  exports  to  balance  the  cost  of  imports. 
1  (2)  World  trade  rules  are  being  rewritten  every 

8  day.  With  continuously  changing  world  markets  and 

9  international  competition  that  changes  its  policies  and 

10  strategies  to  match  the  changing  market,  the  United 

11  States  must  be  able  to  reshape  its  policies  aad  institu- 

12  tions  for  compatability  with  the  changing  times. 

13  (3)  International  competition  is  forcing  the  un- 

14  manning  of  the  factories  of  the.United  States  and  other 

15  industrialized  nations  at  an  accelerating  rate,  jrfy  the 

16  year  2000  manufacturing  will  have  joined  agriculture 
as  a  vital  part  of  the  economy  that  will  no  longer  be  a 
major  source  of  jobs. 

(4)  Comparative  trade  advantage  can  no  longer  be 


most  of  the  comparative  advantage  of  cheap  labor, 
leaving  competitive  success  to  hinge  upon  other  nation- 
al comparative  advantages  such  as  resources  (institu- 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 


tMM,  intellectual,  educational,  land,  energy,  materials, 
information),  national  policy  oompatatiltty  and  consist- 
ency, in&astructure,  market,  etc. 
(c)  Societal  Boles.— Adversarial  vs.  Cooperative— 

(1)  Ours  is  a  hybrid  society,  part  free  enterprise 
and  part  government-controlled,  with  an  increasing 
need  for  a  cooperative  partnership  of  government,  busi- 
ness, university,  labor,  and  the  professions  in  the  public 
interest  with  each  sector  making  its  appropriate  contri- 
bution. 

(2)  Confusion  of  the  roles  of  government,  the  pri- 
vate sector,  university,  labor,  and  the  professions  has 
contributed  to  the  creation  of  an  adversarial  society, 
often  with  undercooperation  and  excessive  regulation. 

(3)  Other  developed  nations  generally  have  closer 
government,  industry,  education,  and  professions  coop- 
eration thra  does  the  United  States,  particularly  in  the 
foreign  trade  arena.  With  the  increasingly  global  trade 
patterns  that  accompany  world  development  and  the 
penetration  of  United  States  markets  by  foreign  com- 
petitors, the  United  States  will  have  to  provide  for 
closer  government,  industry,  labor,  education,  and  pro- 
fessions cooperation  in  order  to  compete  successfully. 

(4)  To  ensure  a  healthy  national  society  and  econ- 
omy there  is  a  need  to  forge  closer  links  among  sectors 
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1  of  society  in  the  arena  of'  technology  and  the  profes- 

2  sions.  Improved  links  among  government,  industry, 

3  labor,  foademia,  and  the  professions  are  essential. 

4  Many  new  discoveries  and  advances  in  theoiy  and 

5  practice  occur  in  universities  and.  government  laborata- 

6  ries  while  •  dissemination  and  utilization  of  these  ad- 

7  vances  for  commercial  and  useful  public  purposes  de- 

8  pends  largely-  upon  actions  by  business,  labor,  and 

9  other  parts  of  govemment- 

10  (5)  Adversarial  societies,  with  government,  indus- 

11  try,  labor,  education,  and  the  professions  each  trying  to 

12  maximize  individual  returns  instead  of  the  total  quality 

13  of  life  have  proven  to  be  \ess  effective  than  societies 

14  which  encourage  a  cooperative  partnership  of  these 

15  basic  elements. 

16  (G)  The  performance  of  both  ihe  National  Science 

17  Foundation,  which,  is  managed  by  the  country's  science 

18  community,  and  the  agriculture  extension  system  that 

19  draws  upon  education*  and  the  farm  industry,  demon- 

20  strates  that  cooperative  mechanisms  can  be  created  in 

21  the  national  interest  which  will  not  be  dominated  by 

22  the  Federal  Government  or  exercise  excessive  govem- 

23  ment  control.  In  these  areas,  government  provides  in- 

24  centives  and  long-term  support  while  policy,  direction, 

25  and  operation  comes  from  the  society. 
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1  ,t  (d)  Policy  Infobmation  ahd  Statistics. — 

2  (1)  United  States  pjiblic  and  private  policymaking 
&  and,  resource  allocation  are  hindered  by  the  lack  of  a 
4,  readily  accessed  high  quality  comprehensive -domestic 

5  and.  international  information  and  statistics  collection, 

6  organization,  and  dissemination  system.* 

7  (2)  United  States'  trade  competitors  often  possess 

8  more  detailed  and  current  knowledge  of  United  States 

9  markets  and  industrial  activities  than  is  available  to 

10  our  own  decision  makers.- 

11  (3)  The  President's  Commission  on  Industrial 

12  Competitiveness  observed:  "One  reason  few  United 
IS  States  firms  export  is  that  they  lack  critical  informa- 

14  .  tion  about  foreign  markets.  Such  inTormation  currently 

15  exists  within  Government,  but  it  is  not  readily  avail- 

16  able.". 

17  (4)  A  modern  nation  is  not  well  advised  to  leave 

18  at  stake  so  much  of  its  future — its  industrial  compe- 

19  tence,  trade  competitiveness,  and  national  life  qual- 

20  ity — with  the  inadequate  means  that  tiie  United  States 

21  possesses  to  obtain  advance  warning  of  pending  prob- 

22  lems  and  with  so  little  depth  of  information  with  which 

23  to  assess  alternatives. 

24  (5)  The  Grace  Commission  has  pointed  out  that 

25  the  United  States*  spends  enormous  sums  of  money 
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1  upon  obsolete  information  systems  that  serve  only  lim- 

2  ited  national  needs.  A  properly  designed  national  infor- 

3  mation-  system  is  expected  to  offer  substantial  savings. 

4  (6)  Half  or  more  of  the  good  ideas  in  technology, 

5  the  professions,  and  science  will  originate  outside  the 

6  United  States.  Our  ability  to  utilize  these  ideas  to  our 

7  advantage  will  depend  to  a  great  extent  on  our  alert-. 

8  ness  and  ability  to  bring  in,  adapt  to  our  needs,  and 

9  disseminate  the  advances  that  start  outside  our  bound- 

10  aries. 

11  (e)  Analysis,  Evaluation,  and  Assessment. — 

12  (1)  The  United  States  does  not  possess  adequate 

13  mechanisms  to — 

14  (A)  monitor  and  analyze  the.  Nation's  life 

15  quality  or  the  health  of  its  industiy  and  technolo- 

16  gy;  or 

!7  (B)  evaluate  the  effect  of  United  States  and 

18  foreign  government  industrial,  technological,  and 

19  trade  policies  in  order  to  identify  weaknesses  and 

20  potential  comparative  advantage  at  an  early  stage 

21  and  assess  the  likely  future  impact  on  America's 

22  producers  and  workers. 

23  (2)  Government  policies  in  areas  such  as  antitrust, 

24  finance,  economics,  information  gathering  and  distribu- 

25  tion,  labor,  trade,  patents,  procurement,  regulation,  re- 
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1  search  and  development,  small  businesses,  and  taxes 

2  have  significant  impact  upon  the  economy,  trade  com- 

3  petitiveness,  and  the  national  life  quality,  but  there  is 

4  insufficient  knowledge  of  their  interaction  and  their  ef- 

5  fects  upon  the  Nation. 

6  (3)  There  presently  are  no  adequate  means  to 

7  measure  the  quality  of  life  in  the  Nation  or  to  predict 

8  the  impact  upon  the  Nation  of  new  domestic  or  foreign 

9  developments  in  education,  medicine,  science,  business, 

10  law,  technology,  social  institutions,  and  other  areas. 

11  (4)  The  President's  Commission  on  Industrial 

12  Competitiveness  found:  "The  competitiveness  issues 

13  facing  America  today  are  not  new,  yet  they  remain  un- 

14  solved.  The  ability  of  the  political  decisionmaking  proc- 

15  ess  to  deal  with  them  is  impeded  by  conflict  among  the 

16  very  sectors  needed  to  solve  the  problems  we  face. 

17  Policymakers  must  deal  with  widely  disparate  points  of 

18  view  presented  by  a  diversity  of  interested  parties. 

19  Often  there  is  not  even  agreement  as  to  the  facts  of 

20  the  issue  much  less  a  shared  understanding  of  the 

21  tradeoffs  in,  the  policy  operations  under  discussion.". 

22  (5)  There  is  a  need  to  arrange  for  objective  trade- 

23  off  analyses  to  balance  out  public  benefits  versus  risks 

24  in  our  policy  selection  process.  United  States  public  in- 

25  stitutions  are  not  properly  organized  to  weigh  our 
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1  modern  technological-  society's  options,  compare  the 

2  benefits  and  disbenefits,  and-  then  offer  timely  balanced* 

3  national  policies. 

4  (6)  Emerging  national  problems  frequently  receive 

5  inadequate  attention  in  the  executive  branch  of  the 

6  Federal  Government  because  existing  agencies  have 

7  existing  missions  and  little,  incentive  to  extend  them- 

8  selves  beyond  those  missions.  An  agency  charged  with 

9  identifying  emerging  national  problems,-  studying  them, 

10  and1  recommending  policies  and  programs  to  address 

11  them  is  needed. 

12  (0  Consensus.— 

13  (1)  While  our  national  life  quality  and  economy 

14  benefit  when  business,  labor,  government,  academia, 

15  professions,  and  public  interest  groups  work  together 

16  cooperatively,  there  exist  no  effective,  publicly  visible, 

17  high  level  forums  for  developing  consensus  on  national 

18  policies. 

19  (2)  Tne  leading  United  States  trade  competitors 

20  have  well-established  institutionalized  means  for  ob- 

21  taming  policy  consensus.  Japan's  MITT  has  35  associ- 

22  ated  independent  councils  with  over  200  standing  com- 

23  mittees  that  reach  every  walk  of  Japanese  life. 

24  (3)  While  other  nations  develop  national  strategies 

25  aimed  at  reducing  the  United  States',  market -share  in 
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targeted  sectors  and  .enhancing  their  own,  there  exists 

2 

no  forum  designed  to  develop  long-term  responses  to 

3 

such  strategies  and  to  build  the  pubhc  consensus  neces- 

4 

sary  to  implement  such  responses.  , 

5. 

(4)  The  President's  Commission  on  Industrial 

6  , 

Competitiveness  stated:  "(foverament  can  berstrength- 

7 

ened  significantly  by  .providing  a  forum  in  which  con- 

8 

sensus  can  be  reached  on  the  facts  of  an  issue  and  in 

? 

which  implicit  tradeoffs  among  public  options  can  be 

10 

made  ^explicit;  .  .  .  Consensus  is  vital.  The  need  for 

11 

finding  consensus  on  the  National  level  is  acute.". 

12 

(g)  Policy  Implementation  anix  Facilitation.— 

13 

(1)  Advanced  nations  use  a  wide  range  of  institu- 

14 

tions,  laboratories,  associations,  and  other  entities  that 

15 

are  not  available  in  the  United  States  to  facilitate  eco- 

16 

nomic,  life  .quality,  and  trade  competitiveness  policies. 

17 

(2)  Implementation  of  important  United  States  na- 

18 

tional  policies  may  languish  for  lack  of  an  existing  gov- 

19 

ernmental  agency  that  will  pursue  or  facilitate  them. 

20 

(3)  Industrial  development  programs  crucial  to  our 

21 

international  competitiveness  such  as  very  large  scale 

22 

integrated  circuits  have  been  given  a  military  overlay 

23 

to  justify  Defense  Department  sponsorship  since  there 

24 

is  no  concerned  competent  civilian  agency  to  imple- 

25 

ment  badly;  needed  technological  advances. 
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(4)  Although  toe  Federal  Government  now  pro- 

Q 

z 

vides  substantial  support,  for  science  and  technological 

o 
0 

support  for  selected  industries-  such  as  agriculture, 

A 

aviation,  and  commercial  fisheries;  the  Nation  presently 

5 

» 

lacKs  tne  institutional,  capacity  to  focus  programs  on 

6 

the  competitive  performance  of  our  economy  as  a 

7 

whole. 

8 

(5)  The  President's  Commission  on  Industrial 

9 

Competitiveness  wrote:  "we  should  be  concerned  by 

1 A 
1U 

tne  fact  that  the  Federal  Goveinment  conducts  its 

11 

.  .  .  m  agencies  and  organizations  with  no 

10 

common  management.  Bach  research  entity  has  a  mis- 

1  o 

18 

.  sk>n  independent  of  the  others  and  none  has  industrial 

14 

competitiveness  as  a  goal.11. 

10 

(h)  INSTITUTIONAL  DEVELOPMENT. — 

lb 

(1)  Cooperative  government,  industry,  university, 

17 

and  professions  research  and  development  efforts  are 

1  Q 

lo 

needed  in  areas  of  substantial  national  interest  where 

19 

sufficient  development  cannot  be  expected  from  private 

OA 

enterprise  alone  due  to  high  risks,  long  lead  times,  or 

21 

tne  magmtude  of  the  resources  required. 

22 

(2)  Cooperative  efforts  in  the  matter  of  govern- 

An 

23 

ment-mandated  health,  safety,  and  environmental  regu- 

24 

lation  could  improve  effectiveness  and  efficiency  and 

25 

reduce  cost. 
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1  .  (3)  The  national  regulatory  process  could  be  im- 

2  proved  by  requiring  responsible  regulatory  bodies  to 

3  provide  suitable  cost/ benefit  and  risk,  analyses. 

4  (i)  Human  Resoubces.— 

5  (1)  The  Nation  has  not  given  adequate  attention 

6  to  its  long-term  requirements  for  professional  scientific 

7  and  technical  personnel. 

8  (2)  The  United  States  has  no  comprehensive 

9  policy  or  commitment  to  ensure  training  or  retraining 

10  of  adequate  supplies  of  properly  educated  professionals, 

11  scientists,  and  technicians,  for  emerging  fields  important 

12  for  the  national  welfare. 

13  (3)  Underutilization  of  women  and  minorities  in 

14  the  Nation's  professions  represents  a  significant  loss  of 

15  intellectual  resources  that  is  not  in  the  national 

16  interest. 

17  (j)  Small  Business. — 

18  (1)  The  potential  of  small  business  for  technologi- 

19  cal  innovation  and  the  creation  of  new  jobs  is  great  but 

20  has  been  inadequately  realized,  largely  through  the 

21  inattention  of  government. 

22  (2)  Small  and  mid-size  businesses  are  frequently 

23  disadvantaged  by  inadequate  access  to  advice,  support, 

24  and  expert  consultation  upon  matters  such  as  the  latest 

25  manufacturing  processes,  management  systems,  quality 
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1 

assurance  methods,  production  techniques,  computer 

2 

applications,  financial  controls,  and  extension  services. 

3 

(k)  The  Professions.— 

4 

(1)  The  problems  of  the  Nation  are  characterized 

5 

by  their  demand  for  multiprofessional  solutions. 

6 

(2)  It  is  in  the  nature  of  societal  advancement — 

7 

i.e.,  improvement  of  the  many  environments  that  pro- 

8 

vide  the  national  life  quality— that  most  fields  of  en- 

9 

deavor  require  assembling  interdisciplinary-multiprofes- 

10 

sional  talents,  involving  a  combination  of  knowledge 

11 

and  experience  in  various  fields.  A  systems  solution  of 

12 

a  problem  or  need  will  win  out  over  segmental  attacks. 

13 

(3)  The  public  professions,  acting,  in  a  coordinated 

14 

manner,  can  make  important  contributions  to  the  solu- 

15 

tion  of  national  problems. 

16 

(4)  The  collective  expertise  of  the  public  profes- 

17 

sions  is  capable  of  providing  methods  for  measuring, 

18 

projecting,  and  improving  the  quality  of  life  in  the 

19 

Nation. 

20 

(5)  It  has  proven  impractical  for  the  National  Sci- 

21 

ence  Foundation  with  its  responsibility  for  basic  re- 

22 

search  to  also  effectively  discharge  the  national  prob- 

23 

lem-solving,  resource  allocation,  technology  deploy- 

24 

ment,  and  quality  of  life  responsibilities  of  the  public 

25 

professions. 

HR  2165  m  3 

3:6 

c08  ■ 


ERIC 


304 
18 

1  0)  Design.— 

2  (1)  The  increasing  complexity  of  human  needs,  de? 

3  pletion  of  national  resources,  and  expanding  population 

4  place  an  increased  burden  upon  the  environment,  and 

5  the  rapid  development  of  technology  makes  excellence 

6  in  design  of  high  quality,  reliable  products  and  systems 

7  a  necessity. 

8  (2)  The  increased  demand  for  United  States  prod- 

9  ucts  and  systems  resulting  from  the  promotion  of  excel- 

10  lence  in  design  will  stimulate  expansion  cf  the  Nation's 

11  trade  and  will  result  in  increased  employment  opportu- 

12  nities  for  United  States  citizens. 

13  SEC.  3.  PURPOSE. 

14  It  is  the  purpose  of  this  Act  to  establish  a  National 

15  Policy  and  Technology  Foundation  that  will  provide  flexible, 

16  efficient,  cost  effective  means  to — 

17  (1)  improve  and  facilitate  the  national  policymak- 

18  ing  process  in  the  interest  of  enhanced  national  life 

19  quality,  economic  performance,  and  trade  competitive- 

20  ness  by — 

21  (A)  developing  and  maintaining  the  requisite 

22  high  quality  comprehensive,   readily  accessed 

23  international  and  domestic  information,  and  data 

24  base; 
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(B)  providing  first  rate  capabilities  for  the 

2  analysis  of  national  problems  and  opportunities, 

3  the  assessment  of  policy  alternatives— their  inlfe- 

4  pendence  and  interaction,  and  the  generation  of 

5  suitable  early  warning; 

6  (C)  creating  tL'cugh  higlily  visible,  societally 

7  representative  independent  councils,  public,  forums 

8  where  leaders  from  industry,  Ilcot,  government, 

9  academia,  the  public  professions,  public  interest 

10  activities,  and  other  concerned  parties  vill — 

11  G)  develop  and  maintain  a  vision  of  the 

12  succeeding  decade  with  attention  to  the  de- 

13  s^ed  quality  of  life  and  the  economic,  soci- 

14  etal,  industrial,  environmental,  trade  com- 

15  petitiveness,  performance  necessary  for  its 

16  achievement; 

ffi)  create  a  broad  public  consensus  in 

18  support  of  the  desired  national  life  quality 

19  goals;  and 

20  (&)  openly  debate,  redefine,  and  make 

21  recommendations  to  the  Congress  and  the 

22  President  upon  national  policy  issues  with  at- 

23  tention  to — 

24  (I)  their  cumulative  effect  upon 

25  mW-  and  long-term  life  quality,  econom- 
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ic  performance,  and  trade  competitive- 
ness; 

(II)  policy  coherence  and  compata- 
bility; 

(HP  equitable  distribution  of  sacri- 
fices and  benefits  among  all  of  the  le- 
gitimate but  frequently  conflicting  inter- 
ests in  order  to  create  the  broad  public 
consensus  conducive  to  legislation  of  co- 
herent, integrated  national  policy  in  the 
long  term  national  interest; 


(2)  reduce  the  handicaps  and  disincentives  faced 
by  American  industry  by  developing — 

(A)  cooperative  public-private  efforts  among 
industry,  government,  university,  labor,  and  the 
national  laboratories  for  the  advancement  and  de- 
ployment of  technology  critical  to  the  Nation's 
trade  competitiveness,  industrial  competence,  and 
life  quality; 

(B)  rationalization  of  the  Government's  regu- 
latory processes  with  cooperation  of  industry,  aca- 
demia,  and  national  laboratories  to  improve  the 
technology  required  to  satisfy  Government  regula- 
tion and  ensure  adequate  cost/benefits;  and 


307 
21 

1  (C)  improvement  of  the  information,  technol- 

2  ogy,  and  manufacturing  resources  available  to 

3  United  States  small  business. 

4  SEC  4.  DEFINITIONS. 

5  As  used  in  this  Act — 

6  (1)  the  term  "Foundation"  means  the  National 

7  Policy  and  Technology  Foundation  established  by  sec- 

8  tion  5; 

9  (2)  the  term  "Director"  means  the  Director  of  the 

10  Foundation; 

c 

11  (3)  the  term  "Board"  means  the  National  Policy 

12  and  Technology  Board  established  by  section  7; 

13  (4)  the  term  "Councils"  means  the  Councils  ap- 

14  pointed  under  section  10  to  advise  the  Director  and  the 

15  offices  of  the  Foundation; 

*6  (5)  the  term  "technology"  means  not  only  ma- 

17  chinery,  electronics,  tools,  chemicals,  etc.,  but  ideas 

18  which  advance  human  capabilities,  and  also  the  struc- 

19  ture  and  management  of  the  human  organization  of  our 

20  society; 

21  (6)  the  term  "public  profession"  means  a  body  ol 

22  persons  engaged  in  a  calling  which  (A)  requires  spe- 

23  cialized  knowledge;  (B)  may  reqrAie  extensive  educa- 

24  tional  preparation;  (C)  has  a  significant  relationship 

25  with  public  affairs,  the  allocation  of  national  resources, 
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the  deployment  of  technology,  and  the  totality  of  envi- 
ronments which  determine  the  national  quality  of  life; 
(B)  is  accountable  to  constituencies  and  the  public;  and 
(B)  includes  but  is  not  limited  to  accounting,  architec- 
ture, criminology,  dentistry,  education,  continuing  edu- 
cation, engineering,  finance,  journalism,  law,  manage- 
ment, medicine,  mental  health,  nursing,  pharmacy, 
public  administration  and  legislation,  public  health, 
social  welfare,  and  urban  planning; 

(7)  the  term  "institution  of  higher  education" 
rxans  a  college,  university,  or  school  in  any  State  or 
foreign  country  which — 

(A)  admits  as  regular  students  only  individ- 
uals having  a  certificate  of  graduation  from  a 
school  providing  secondary  education  or  the  rec- 
ognized equivalent  of  such  a  certificate; 

(B)  is  legally  authorized  within  such  State  or 
foreign  country  to  provide  a  program  of  education 
beyond  secondary  education; 

(C)  provides  an  educational  program  for 
which  it  awards  a  bachelor's  degree  or  other 
degree,  or  provides  not  less  than  a  two-year  pro- 
gram which  is  acceptable  for  full  credit  toward  a 
bachelor's  degree; 
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1  (D)  is  a  public  or  other  nonprofit  institution; 

2  and 

3  .  (B)  is  accredited  by  an  accrediting  organize 

4  tion  or  association  determined  by  the  Foundation 

5  to,  be  a  reliable  authority  as  to  the  quality  of 

6  training  offered; 

7  (8)  the  term  "agency"  means  any  Federal  execu- 

8  tive  agency;  and 

9  (9)  the  term  "State"  means  the  several  States, 

10  the  District  of  Columbia,  the  Commonwealth  of  Puerto 

11  Rico,  the  Trust  Territory  of  the  Pacific  Islands,  and 

12  any  other  territory  or  possession  of  the  United  States. 

13  SEC  5.  ESTABLISHMENT  OF  THE  NATIONAL  POLICY  AND 
!4  TECHNOLOGY  FOUNDATION. 

15  (a)  There  is  hereby  established  in  the  executive  branch 
1C  of  the  Federal  Government  an  independent  agency  to  be 

17  known  as  the  National  Policy  and  Technology  Foundation. 

18  (b)  There  arc  hereby  established  in  the  Foundation— 
*9  (1)  a  National  Policy  and  Technology  Board,  to 

20  function  in  accordance  with  section  7; 

21  (2)  an  Office  of  Director  of  the  Foundation,  to 

22  function  in  accordance  with  section  8; 

23  (3)  a  National  Information  Office; 

24  (4)  an  Office  of  National  Policy,  Analysis,  and  As- 

25  sessmcnt; 
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(5)  an  Office  of  National  Programs; 

(6)  an  Office  of  the  Professions; 

(7)  an  Office  of  Institutional  and  Human  Resource 
Development; 

(8)  an  Office  of  Small  Business;  and. 

(9)  an  Office  of  Intergovernmental  Technology 
and- Professions  Delivery  Systems. 

(c)  There  are  hereby  transferred  to  the  Foundation— 

(1)  the  National  Bureau  of  Standards  of  the  De- 
partment of  Commerce; 

(2)  the  Patent  and  Trademark  Office  of  the  De- 
partment of  Commerce; 

(3)  the  National  Technical  Information  Service  of 
the  Department  of  Commerce; 

(4)  the  Office  of  Small  Business  Research  and  De- 
velopment of  the  National  Science  Foundation; 

(5)  the  Directorate  for  Engineering  of  the  Nation- 
al Science  Foundation; 

(6)  the  Division  of  Industrial  Science  and  Techno- 
logical Innovation  (exclusive  of  the  nonengineering  pro- 
grams of  the  industry/university  cooperative  research 
projects  program  element)  of  the  National  Science 
Foundation; 

(7)  the  Intergovernmental  Programs  section  of  the 
National  Science  Foundation; 
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11 

12 
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14 

15 

16 

17 

18 

19 
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21 
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'(8)  the  Office  of  Industrial  Technology  of  the  De- 
partment of  Commerce =(as  established  under  section  5 
of  the  Stevenson-Wydler  Technology  Innovation  Act  of 


(9)  the  Center  for  the  Utilization  of  Federal  Tech- 
nology of  the  Department  of  Commerce  (as  established 
by  section  11(d)  of  such  Act);  and 

(10)  the  Division  of  Policy  Research  and  Analysis 
of  the  National  Science  Foundation; 

(11)  all  functions-  of  the  Secretary,  of  Defense 
which  relate  to  the  sale  of  Government  information  to- 
the  public  and  which  are  carried  out  by  such  Secretary 
through  the  Defense  Technical  Information  Center  of 
the  Department  of  Defense; 

(12)  all  functions  of  the  Secretary  of  Energy 
which,  relate  to  the  sale  of  Government  information  to 
the  public  and  which  are  carried  out  by  such  .  Secretary 
through  the  Office  of  Scientific  and  Technical  Informa- 
tion of  the  Department  of  Energy; 

(13)  all  functions  of  the  Administrator  of  the  Na- 
tional Aeronautics  and  Space  Administration  which 
relate  to  the  sale  of  Government  information  to  the 
public  and  which  are  carried  out  by  such  Administra- 
tor; and 
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1  (14)  all  functions  of  the  Public  Printer  which 

2  relate  to  the  sale  of  Government  information  to  the 

3  public  including  functions  relating  to  the  sale  of  such 

4  information  which  are  carried  out  through  bookstores 

5  operated  by  the  Public  Printer. 

6  (d)  There  are  hereby  transferred  to  the  Foundation  all 

7  the  functions,  powers,  duties,  and.  authorities  of  the  National 

8  Science  Foundation  and  the  Secretary  of  Commerce  under 

9  the  Stevenson-Wydler  Technology  Innovation  Act  of  1980. 

10  SEC.  6.  FUNCTIONS  OF  THE  NATIONAL  POLICY  AND  TECHNOL- 

11  OGY  FOUNDATION. 

12  (a)  The  Foundation,  through  the  National  Information 

13  Office,  shall— 

14  (1)  in  coordination  with  existing  public  and  private 

15  systems  and  in  cooperation  with  the  Office  of  Policy, 

16  Analysis,  and  Assessment  and  appropriate  councils,  de- 

17  velop  and  recommend  to  the  Congress  and  the  Presi- 

18  dent  coherent  National  Information  and  Statistics 

19  Policy  directed  to  fuller  and  more  efficient  utilization  of 

20  existing  information  systems  and  the  meeting  of  pres- 

21  ently  unfulfilled  national  information  needs  including 

22  the  information  required  for  informed  public  and  pri- 

23  vate  policy  formulation; 

24  (2)  in  cooperation  with  other  public  and  private 

25  agencies  and  the  National  Office  of  Policy,  Analysis, 
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1  and  Assessment,  develop  comprehensive  computerized 

2  National  Information. and  Statistics  Data  Banks  to  be 

3  made  readily,  accessible  to  Federal,  State,  and  local 

4  governments,  business  and  industrial  concerns,  educa- 

5  tional  institutions,  and  other  interested  individuals  and 

6  organizations; 

7  (3)  in  cooperation  with  the  professional  societies, 

8  the  appropriate  agencies  of  the  Federal  Government, 

9  and  the  National  Office  of  Policy,  Analysis,  and  As- 

10  sessment,  develop  improved  indicators  of  the  quality  of 

11  national  life; 

12  .  (4)  provide  means  for  data  collection  and  meas- 

13  ures  for  utilization  under  paragraph  (5)  of  the  basic  fac- 

14  tors  which  impact  and  influence  the  national  life  qual- 

15  ity  and  trade  competitiveness,  including — 

16  (A)  United  States  and  foreign  government 
1?  and  business  policies;  national  economies;  econom- 
ic ic,  financial,  and  monetary  policies;  current  and 

19  future  economic  trends;  industrial  policy  and  strat- 

20  egy;  current  and  future  industrial  trends,  and 

21  market  opportunities; 

22  (B)  United  States  and  foreign  managerial  and 

23  technological  advances; 

24  (O  United  States  and  foreign  technological 

25  innovation,  patent  and  patent  trends,  industrial 

OHR  2165  IH 
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1  competence  and  productivity,  and  international 

2  competitiveness;  and 

3  (D)  United  States  and  foreign  educational 

4  policies  and  resource  allocation  strategies; 

5  (5)  insure  the  development  and  maintenance  of 

6  readily  accessed,  current,  comprehensive,  computerized  * 

7  information  and  data-  banks  for  public  and  private 

8  policy  making  which  shall  include  the  matters  de- 

9  scribed  in  paragraph  (4)  to  the  extent  possible  and — 

10  (A)  an  electronic  bibliographic  data  base  of 

11  -  all  information  collected  along  with  such  other 

12  records,  libraries,  and  compilations  as  may  be  nec- 

13  essary  or  appropriate,  utilizing  the  best  available  . 

14  technology  for  the  purpose; 

15  (B)  world  trade  and  market  statistics,  data, 

16  and  trend  indicators; 

17  (C)  world  economic  indicators — national  ac- 

18  counts,  labor,  prices,  etc.; 

19  (D)  world  financial  statistics; 

20  (E)  world  raw  materials  and  energy  produc- 

21  tion,  consumption,  trade,  and  resources; 

22  (F)  world  technology,  industrial  competence, 

23  productivity,  and  professions  delivery  systems; 

24  (G)  world  patents; 
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(H)  world  industrial  production  and  consump- 


1    (I)  United  States  sectorial  data; 
1    (J)  United  States  pollution  level  records; 
(K)  United  States  and  foreign  major  enter- 
prise reports; 

(L)  United  States  city  and  town  data,  includ- 
ing population,  industrial  and  commercial  activity, 
finance,  culture;  and 

(11)  institutional  and  human  resource  require- 
ments; 

(CD  provide  for  greater  dissemination,  access,  and 
utilisation  of  the  above  data  banks  through  an  on-line 
national  computer  network  and  other  suitable  means 
for  public  and  private  users  including  small  and  large 
business,  State  and  local  government,  Federal  agen- 
cies, labor,  the  professions,  industry,  academia,  the 
general  public,  media,  and  others; 

(7)  make  such  information  available  on  reasonable 
terms  and  conditions  and  upon  payment  of  reasonable 
fees  and'charges; 

(8)  provide  means  to  allow  users  to  retrieve,  tabu- 
late, and  analyze  Government  data  including  policy  in- 
formation  data^t^iigh*  terminals  with  powerful  appli- 
cation softwargito  include^ — \  J  *:»       *,  . 
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1  (A)  retrieval  and  edit; 

2  (B)  tabulation; 

3  (C)  graphics; 

4  (D)  analysis  including  matrix  algebra,  time 

5  series  analyses,  input  output  analyses,  etc;  and 

6  (E)  econometric  model  building  and  simula- 

7  tion; 

8  (9)  review  the  Government's  existing  information 

9  collection  and  dissemination  functions  and  facilities  in 

10  order  to  recommend  improvements,  avoid  duplication, 

11  and  implement  maximum  utilization;  .and 

12,  (10)  to  the  maximum  extent  possible  collect  and 

13  make  available  the  foreign  data  of  paragraphs  (5)  and 

14  (6)  utilizing  where  appropriate— 

15  (A)  data  exchange  agreements  with  foreign 

16  information  offices;  and 

17  (B)  suitable  offshore  offices  to— 

18  (i)  collect  suitable  data;  and 

19  (ii)  monitor,  abstract,  and  translate  im- 

20  portant  articles  from*  the  journals  of  the  host 

21  nation,  in  coordination  with  the  National 

22  Technical  Mormationf Service  and  other  rel- 

23  *  evant  agencies.  ' 

24  (b)  JEhe  .National  Technical^Information  Service  of  the 

25  Department  of  Commerce^  iMuding\alL  functions  of  the 
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1  Center  for  the  utilization  of  Federal  technology,  and  the  func- 

2  tions  which  relate  to  the  sale  of  Government  information  to 

3  the  public  of  the  Defense  Technical  Information  Center  of  the 

4  Department  of  Defense,  the  Office  of  Scientific  and  Technical 

5  Information  of  the  Department  of  Energy,  the  Scientific  and 

6  Technical  facility  of  the  National  Aeronautics  and  Space  Ad- 

7  ministration,  and  the  Public  Printer  shall  become  part  of  the 

8  National  Information  Office  and  shall — 

9  (1)  provide  a  full  array  of  information  and  statistic 

10  cal  services  regarding  inventions,  technical  information, 

11  products,  processes,  research,  and  development  from 

12  the  Federal  laboratories  and  agencies  as  well  as  for- 

13  eign  advancements; 

14  (2)  act  as  a  repository  of  all  scientific  and  techni- 

15  cal  information  collected  by  Federal  agendas,  including 

16  information  on  technical  innovation  processes  and  for- 

17  eign  manufacturing  technologies  and  including  all  infor- 

18  mation  developed  or  received  by  the  Federal  agency  in 

19  connection  with  research,  development,  or  analysis  per- 

20  formed  or  sponsored  by  that  agency  (including  informa- 

21  tion  obtained  or  received  pursuant  to  research,  devel- 

22  opment,  or  analysis  contracts),  such  information  to  be 

23  provided  without  cost  to  the  Office; 
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1  (3)  act  as  a  distributor  of  such  information  for  a 

2  Federal  agency  under  any  agreement  entered  into  by 

3  the  Office  with  the  agency; 

4  (4)  operate  a  clearinghouse  for  data  relating  to 

5  technological  innovation  and  industrial  competence  to 

6  coordinate  available  information  resources  in  the  pri- 

7  vate  sector; 

8  (5)  promote  technology  transfer  from  the  Federal 

9  Government  to  private  enterprise  and  assist  the  Office 
10  of  Intergovernmental  Technology  and  Professions  De- 
ll livery  Systems  in  promoting  technology  transfer  to 

12  State  and  local  governments;  and* 

13  (6)  develop  and  maintain  an  organized  reporting 

14  of  information  on  the  historical,  legal,  technological, 

15  commercial,  and  professions  aspects  of  design  (includ- 

16  ing  reliability  and  quality)  in  the  United  States  and  for- 

17  eign  countries  and  make  this  information  available  for 

18  use  by  the  public  and  private  sectors. 

19  (c)  The  Foundation,  through  the  National  Office  of 

20  Policy,  Analysis  and  Assessment,  shall — 

21  (1)  in  cooperation  with  the  National  Information 

22  Office,  professional  societies,  and  the  appropriate  agen- 

23  cies  of  the  Federal  Government,  develop  improved  in- 

24  dicators  .of  the  quality  of  national  life  along  with  meas- 

25  ures  of  those  factors  such  as  technological  innovation, 
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1  industrial'  competence,  productivity,  and  international 

2  *     competitiveness  which  contribute  to  the  national  well- 

3  being; 

4  (2)  in  cooperation  with  the  appropriate  Councils, 

5  establish  a  coordinated  multidiscipline-multiprofessions 

6  effort  with  full  participation  of  industry,  labor,  public 

7  interest  activities,  academia,  the  professions,  the  Fed- 

8  eral  Government,  and  other  concerned  parties,  to— 

9  (A)  monitor  the  changing  nature  of  the 
10'  United  States'  economy,  quality  of  life,  and.capac- 

11  ity  to— 

12  (i)  provide  marketable  goods  and  serv- 

13  ices  in  domestic  and  international  markets; 

14  and 

15  (ii)  respond  to  international  competition; 

16  (B)  monitor  and  assess  international  and 

17  technological,  scientific,  managerial  advances  and 

18  policies  and  strategies  that  might  impact  the 

19  United  States;  and 

20  (C)  monitor  and  maintain  public  records  re- 

21  garding  the  effect  of  imports  on  United  States  in- 

22  dustry; 

23  (D)  serve  as  an  early  warning  system  to 

24  ^  identify  emerging  national  problems,  opportunities, 

25  and  needs  including  those  of  industry,  technology, 
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I                1  and  the  professions  that  are  not  -adequately  re- 

2  solved  by  other  public  and  private  institutions; 

3  (E)  formulate  for  public  review  and  debate 
;                 4  by  the  appropriate  Councils  and  submit  possible 

5  recommendations  to  the  Congress  and  the  Presi- ' 

6  dent  policies  and  programs  to  properly  resolve 

7  such  problems  and,  needs;  and 

8  (F)  present  at  regular  intervals  of  not  more 

9  than  10  years  an  emerging*  problems  and  opportu- 

10  nities  analysis  for  national  review  and  comment  in 

11  order  to  develop  a  national  vision  of  the  succeed- 

12  ing  decade,  with,  such  analysis  drawing  upon  the 

13  ongoing  and  systematic  critical  trends  assessment 

14  program; 

15  (3)  develop  methods  to  assess  existing  and  pro- 

16  posed  programs  and  policies  of  the  government,  indus- 

17  .       try,  labor,  and  the  public  professions  with  a  view 

18  toward — 

19  (A)  forecasting  the  impact  of  such  programs 

20  and  policies  upon  the  mid-  and  long-term  quality 

21  of  life  and  trade  competitiveness  of  the  Nation, 

22  and 

23  (B)  suggesting,  whenever  necessary,  alterna- 

24  tive  programs,  policies,  and  resources  to  attain 

25  improved  quality  of  life  and  trade  competitiveness, 
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"1  (4)  study  and  determine  the  relationship  (including 

2  interrelationships)  of  national  economic,  industrial,  soci- 

3  etal,  and.  life  quality  policies  to  United  States  techno- 

4  logical  development  and  deployment,  industrial  compe- 

5  tence,  international  competitiveness,  and  the  Nation's 

6  standard  of  living;  1  * 

7  (5)  evaluate  and  assess  the  impact  of  existing  and 

8  alternative  United  States  and  foreign  government  and 

9  business  policies  and  programs  upon  technological  de- 

10  <  velopment  and  deployment,  industrial  competence  and 

11  sectorial  productivity,  international  competitiveness, 

12  and  tha  national  quality  of  life,  including — 

13  (A)  macro-  and  micro-economic  policies  and 

14  trends;  > 

15  (B)  financial,  savings,  tax  policies; 

16  (0)  industrial  structure,  management,  and 

17  policies; 

18  (D)  foreign  technological,  industrial,  and  eco- 

19  nomic  targeting  strategies  and  tactics; 

20  (E)  education  structure  and  policies; 

21  (F)  labor  policies  including  retraining;  and 

22  (6)  professions  programs  and  policies; 

23  (6)  in  cooperation  with  the  appropriate  Councils, 

24  study  and  determine  the  mid-  and  long-term  potential 

25  national  comparative  advantages  in  industry  and  serv- 
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1 

2 
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ires  which- the  United  States  possesses  by  reason  of  its 
natural, .;  .financial,  human,  intellectual,  industrial, 
market,  infrastructure,  and  other  resources  with  a  view 
toward  determining — 

(A)  the  public  and  private  policies  needed  to 
realize  a  comparative  advantage  potential; 

(B)  the  resource  commitments  required  to 
attain  market  share;  and 

(C)  the  attendant  risks^ 

(7)  conduct  analysis  and  assessments,  including 
studies  of  the  effects  of  technology  and  the  professions 
upon  the  past,  present,  and  future-quality  of  national 
life; 

(8)  determine  the  relationships  of  technological 
and  professional  developments  and  deployment,  and 
international  technology  transfers  to  the  output,  em- 
ployment, productivity,  and  world  trade  performance  of 
the  United  States  and  foreign  industrial  sectors; 

(9)  identify  technological  and  professional  needs, 
problems,  and  opportunities  within  and  across  industri- 
al sectors  that,  if  addressed,  could  make  a  significant 
contribution  to  the  economy  of  the  United  States;  •* 

(10)  assess  whether  the  Nation's  resource  alloca- 
tion policies,  including  the  capital,  human,  technical, 
and  other  resources  being  allocated  to  domestic  indus- 
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1  trial  sectors,  are  adequate  to  meet  private  and  social 

2  demands  for  goods  and  services,  promote  productivity 

3  and  economic  growth,  and  insure  adequate  internation- 

4  al  trade  competitiveness;- 

5  (11)  in  cooperation  with  concerned  public  and  pri- 

6  vate  agencies,  formulate  for  national  review  and  debate 

7  by  the  appropriate  Councils  and  subsequent  possible 

8  recommendation  to  the  Congress  and  the  President  of 

9  mid-  and  long-range  national  policies,  with  attention 

10  given  to — 

11  (A)  industries  and  service'  where  the  United 

12  States  can  develop  or  retain,  a  significant  co^apar- 

13  ative  tra^a  advantage; 

14  (B)  industries  of  the  future  whose  early  im- 

15  plementation  will  affect  the  national  prosperity 

16  and  life  quality; 

17  (C)  the  identification  and  promotion  of  the 

18  basic  technology  and  research  and  development 

19  necessary  to  support  comparative  advantage  in- 

20  dustries  and  services  and  the  next  generation  of 

21  new  industry,  such  as  biotechnology; 

22  (D)  the  development  of  basic  fields  common 

23  to  all  industries  such  as  new  materials  and  infor- 

24  mation  systems; 
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1 

(E)  mechanisms  for  promotion  and  support  of 

2 

long-term  industry,  labor,  university,  professions 

3 

and  government  partnerships,  including  the  na- 

4 

tional  laboratories; 

5 

(F)  areas  where  government  aid  should  be 

6 

considered  when  sufficient  technological  develop- 

.7 

ment  cannot  be  expected  from  private  enterprise 

8 

due  to  high  risks,  long  lead  times,  and  the  sheer 

9 

magnitude  of  the  investment,  with  government 

10 

support  in  principle  being  given  only  to  research 

11 

and  development  pro  Tarns  with  commercialization 

12 

and  new  technology  diffusion  the  responsibility  of 

13 

individual  companies; 

14 

(G)  tax,  financial,  savings,  and  investment 

^ 

incentives; 

16 

(H)  the  identification  of  causes  of  decline  in 

17 

economic  segments  and  weaknesses  at  an  early 

18 

stage  in  the  health  of  domestic  industries  with  the 

19 

goal  of  proposing  policies  and  strategies  to  reverse 

20 

the  trend; 

21 

(I)  declining  and  troubled  industries  with  sig- 

22 

nificant  impact  upon  the  national  economy  or 

23 

local  regions; 
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(J)  the  amelioration  of  the  negative  societal 
and  employment  impact  of  economic  and  techno- 
logical change; 

(K)  industrial  structure,  organization,  loca- 
tion, and  environmental  impact; 

(L)  innovation,  productivity  (including  secto- 
rial productivity)  industrial  competence,  and  inter- 
national competitiveness; 

(M)  the  promotion  of  standardization; 

(N)  maximizing  the  ability  and  effectiveness 
of  private  enterprise,  including  cooperative  and 
not-for-profit  institutions;  and 

(0)  the  encouragement  of  private  technology 
development  efforts  including  subsidies  where  ap- 
propriate to  stimulate  the  development  of  critical 
technology; 

(12)  cooperate  and  coordinate  with  other  policy 
bodies  of  the  Federal,  States,  and  local  governments; 

(13)  assess  and  evaluate  national  policies  in  the 
interest  of  the  national  welfare,  stable  development  of 
the  economy,  trade  competitiveness,  and  quality  of  life 
for  those  areas  where  a  formal  policy  mechanism  does 
not  exist  or  present  policies  are  inadequate  and,  where 
appropriate,  formulate  policy  questions  and  proposals 
for  review  and  debate  by  the  Councils; 
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1  (14)  propose  policies  to  actively  promote  coopera- 

2  tive  rather  than  adversarial  public  and  private  sector 

3  relations  and  policy  development; 

4  (15)  propose  and  support  studies  and  policy  ex- 

5  periments  in  cooperation  with  other  Federal  agencies, 

6  to  determine  the  effectiveness  of  measures  which  have 

7  the  potential  of  advancing  and  deploying  United  States 

8  technological  and  professions  innovations; 

9  (16)  recommend  to  the  Director,  for  transmission 

10  to  the  President  and  Congress,  government  measures 

11  with  the  potential  of  advancing  and  deploying  United 

12  States  technological  and  professions  innovation  and  ex- 

13  ploiting  innovations  of  foreign  origin; 

14  (17)  carry  out  the  programs  transferred  to  the 

15  Foundation  by  section  5(c)(10); 

16  (18)  in  cooperation  with  the  Office  of  Institutional 

17  and  Human  Resource  Development,  develop  long-term 

18  national  professional  and  technological  human  resource 

19  policies  to  guide  where  private  and  Federal  funds  (in- 

20  eluding  training  and  retraining  funds)  would  be  best 

21  employed  to  insure  the  Nation's  well-bang; 

22  (19)  in  cooperation  with  the  Office  of  Science  and 

23  Technology  Policy  and  the  National  Endowment  for 
2*  the  Humanities,  establish  a  program  for  improving  the 
25  use  of  risk  analysis  and  decision  theory  and  other  fore- 
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casting  methods  by  Federal  agencies  concerned  with 
regulatory  decisions  and  national  resource  allocation; 

(20)  inxooperation  with  the  Office* of  Small  Busi- 
ness, develop  policies  and  programs  ^materially  im- 
prove the  resources  and  capabilities  ,of- United  States 
small  enterprise;         v  ."v  ;*  ;\  • 

(21)  in  cooperation  with  -the  National  Bformation 
Office  and  appropriate  councils,  develop  and  propose 
for  national,  review  and,  implementation  a  coherent, 
comprehensive  National  Information  Policy; 

(22)  in  cooperation  with,  the  National  Information 
Office  and  its  other  offices  and  with  the  advice  and  rec- 
ommendations of  the  Councils,  provide  at  intervals  of 
not  more  than  10  years  a  comprehensive  analysis  and 
evaluation  of  the  functioning  of  the  Foundation  and  its 
effectiveness  in  anticipating  and  meeting  national  prob- 
lems, including  a  comparative  analysis  with  similar  in- 
stitutions in  other  countries,  and  then  submit  ta  the 
Congress  a  plan  for  Foundation  renewal  or  termina- 
tion; 

(23)  either  directly  or  through  grants,  loans,  or 
other  assistance,  conduct' studies  and  evaluations  of  the 
operation  of  the  public  professions,  the  delivery  of  serv- 
ices by  the  public  professions,  and  the  manner  in  which 
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1  -governmental  agencies  use  the  services  of  public  pro- 

2  - .  «fessions;and  *    o  * 

*  3%  (24); develop,  and  encourage  the  pursuit. of  a 

*4  ^broadly  conceived  national5  professions  policy  which 

5  -  r  ^supports  the' national  interest  and  a  plan  for  the  period- 

6  ;ic.u^dating  of  such. policy. 

7  .    Y(d)  The.  Foundation^ through  the  Office  of  National  Pro- 

8  grams,  shall  • 

9  *  (1)  in  cooperation  with  the  National  Office  of 

10  Policy,  Analysis,  and  Assessment,  identify  emerging 

11  national  problems,  opportunities,  and  needs,  including 

12  those  of  industry,  technology;  and  the  professions,  that 

13  cannot  be  adequately  satisfied  by  other  public  and  pri- 

14  vate  institutions; 

15  (2)  implement  development  and  applied  research 

16  policies  and  programs  for  those  areas  of  substantial  na~ 

17  tional  concern  which  the  Congress  believes  are  not 

18  adequately  served  by  other  agencies  and.  where  suffi- 

19  cient  development  cannot  be  expected  from  private  en- 

20  terprise  alone  due  to  high  risk,  long  lead  times  and/or 

21  the  magnitude  of  the  financial  or  intellectual  resources 

22  required; 

23  (3)  establish  coordinated  multipr^essions  efforts 

24  with  full  participation  of  industry,  government,  labor, 
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1 

academia,  and  representatives  of  public  interest  groups 

2  " 

to-  -              •  ; ' 

3 

(A)  determine  the  approaches,  resources,  and 

4 

priorities  required  to  implement  the  policies  and 

5 

programs  described  in  paragraph  (2)  and  encour- 

6 

age  and  facilitate  cooperative  government,  indus- 

7 

try,  labor,  education,  and  professions  programs, 

8 

including  basic  technologies  common  to  all  or 

3 

many  industries  and  the  development  of  solutions 

10 

either  through  the  National  Bureau  of  Standards 

11 

or  the  National  Laboratories  or  by  extramural 

12 

grants  and  contracts  to  the  universities  and  indus- 

13 

try; 

14 

(B)  address  issues  common  to  all  industries 

15 

including  pollution  and  location;  and 

18 

(C)  remove  the  barriers  including  critical 

17 

technological  advances  that  prevent  the  early  en- 

18 

couragement  of  industry  for  the  future  or  the  or- 

19 

derly  retirement  or  renovation  of  declining  indus- 

20 

try; 

21 

(4)  support  extramural  development  and  nnnlipr) 

22 

research  which  falls  outside  the  purview  of  other  Fed- 

23 

eral  agencies  and  which  in  the  opinion  of  the  Congress 

24 

and  the  President  should  be  supported  in  the  national 

25 

interest; ' 
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1  (5)  cany  out  the  problem-focused  programs,  other 

2  than  intergovernmental  programs,  centers  programs, 

3  engineering  programs,  and  small  business  programs, 

4  which  .are  transferred  to  the  Foundation  under  section 

5  5;  and 

6  (6)  cooperate  with  other  Federal  agencies  to  fa- 

7  cilitate  national  and  regional  plans  and  policies  for  de- 

8  clining  or  less  competitive  industries  important  to  the 

9  national  welfare. 

10  (e)  The  Foundation,  through  the  Office  of  the  Profes- 

11  sions,  shall — 

12  (1)  cany  out  the  engineering  programs  transferred 

13  to  the  Foundation  by  section  5(c)(5),  and  establish  an 

14  Engineering  Directorate  within  such  Office. 

15  (2)  support  applied  research  and  development  in 

16  engineering  disciplines  not  adequately  supported  by 

17  other  sources  of  funding,  and  support  fundamental  re- 

18  search  in  all  engineering  disciplines; 

19  (3)  support  applied  research  and  development  in 

20  disciplines  of  other  professions  not  adequately  support- 

21  k  ed  by  other  sources  of  funding; 

22  (4)  establish,  through  grants,  leans,  and  other  as- 

23  sistance,  programs  of,  investigation  and  applied  re- 

24  search  designed  to  understand  and  facilitate  the  coop- 

25  erative  mechanisms  necessary  to  replace  existing  ad- 
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1  versarial  relationships,  with,  productive  public-private 

2  partnerships  of  industry,  labor,  university,  the  public 

3  professions,  and  government  for  the  solution  of  national 

4  problems,  and  further  (where  appropriate)  closer  coop- 

5  eration  with  local,  State;  and  Federal  agencies. 

6  (5)  provide  for  seminars,  conferences,  and  lectures 

7  to  promote  public  and  professional  understanding  of  the 

8  public  resource  allocating  and  environmental  decision 

9  making  role  of  the  professions  and  the  need  for  coop- 

10  eration  among  government,  industry,  university,  labor, 

11  and  the  professions  to  counteract  the  present  unproduc- 

12  tive  adversarial  relationships;  and 

13  (6)  develop  and  implement  a  program  of  develop- 

14  ment  and  applied  research  directed  at  strengthening 

15  the  knowledge  base  and  methodology  required  to  sup- 

16  port  government  agencies  in  utilizing  risk  analysis,  de- 

17  cision  theory,  and  other  forecasting  methods  in  regular 

18  tory  and  resource  allocation  decision  making,  including 

19  cooperative  development  and  applied  research  to  be 

20  undertaken  with  the  Endowment  for  the  Humanities  to 

21  develop  methodology  for  the  determination  of  socially 

22  acceptable  risks  and  value  systems. 

23  (f)(1)  The  Foundation,  through  the  Office  of  Institutional 

24  and  Human  Resource  Development,  shall — 
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(A)  in  cooperation  with  the  Office  of  National 
Policy,  Analysis,  and  Assessment,  recommend  long- 
term  national  professional  and  technological  human  re- 
source policies  to  guide  where  private  and  Federal 
funds  would  be  best  employed  to  insure  the  Nation's 
well-being,  including  policies  providing  for — 

(i)  ;  establishing  a  national  council  on  profes- 
sional, technical,  and  scientific  manpower; 

(ii)  ,  establishing  and  maintaining  the  neces- 
sary means  for  identifying  and  assessing  the  mid- 
and  long-term  professions,  technical,  and  scientific 
human  resource  needs  necessary  for  the  well- 
being  of  the  Nation,  with  recommendations  for 
policies  and  programs  necessary  to  meet  these 
needs  (including  such  resources  as  personnel,  in- 

,    stitutions,  equipment,  facilities,  and  funding); 

(iii)  assisting  in  the  preparation  of  such  long- 
range  technical  human  resource  assessments  and 
policy  recommendations  as  are  required  or  author- 
ized by  the  National  Science  and  Technology 
Policy,  Organization,  and  Priorities  Act  of  1976 
(42  U.S.C.  6601  et  seq.);  and 

(iv)  assessing  the  mid-  and  long-term  effects 
of  technological  change  and  the  unmanning  of  the 
Nation's  factories  upon  human  resource  require- 
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1 

ments,  with  recommendations  for  training  and  re- 

2 

training  policies  and  programs; 

3 

(B)  encourage  and  support  public  professions  and 

4 

technical  training  and  educational  institutions,  which 

5 

may  include,  but  need  not  be  limited  to — 

6 

(i)  establishing,  operating,  or  providing  fund- 

7 

ing  for  such  training  and  educational  institutions, 

8 

including  libraries; 

9 

(ii)  providing  grants,  loans,  or  other  assist- 

10 

ance  to  individuals; 

11 

(iii)  developing  professions  curricula  or  train- 

12 

ing  programs  in  anticipation  of  national  needs  in- 

13 

cluding  that  required  to  advance  the  Nation's  in- 

14 

dustrial  competence  and  international  competitive- 

15 

ness;  and 

16 

(iv)  encouraging  and  providing  assistance  for 

17 

minorities  and  women  to  enter  the  professions; 

10 

(0)  encourage  the  temporary  exchange  of  profes- 

19 

sional  personnel  between  academit  i  :J  industry  to  pro- 

20 

mote  the  purpose  of  this  Act  set  forth  in  section  3;  and 

21 

CD)  carry  out  the  functions,  powers,  duties,  and 

22 

responsibilities  transferred  by  section  5(d)  with  respect 

23 

to  providing  assistance  for  the  establishment  of  Centers 

24 

for  Industrial  Technology  and  Design  and  the  pro- 

25 

grams  of  such  Centers  transferred  by  suctions  5(c)(6) 

•HB  2165  IH 

336 


834 
48 


1 

and  5(c)(8),  in  order  to  enhance  technological  and  pro- 

2 

fessional  innovation,  industrial  competence,  and  inter- 

3 

national  competitiveness  through — 

4 

(i)  the  participation  among  industry,  profes- 

5 

sions,  the  Federal  laboratories,  universities,  the 

6 

Federal  Government,  and  State  and  local  governr 

7 

ments  in  cooperative  technology  and  professions 

8 

innovation; 

9 

(ii)  the  identification  and  development  of  the 

10 

generic  knowledge,  technology,  and/or  methodol- 

11 

ogy  base  important  for  technological  advances  in 

12 

the  quality  of  life  and  innovative  activity  in  which 

13 

individual  firms  have  little  incentive  to  invest,  but 

14 

which  may  have  significant  economic  importance 

15 

or  application  to  a  wide  range  of  industries  such 

16 

as  manufacturing  and  process  technology  or  pollu- 

17 

tion  control  systems; 

18 

(iii)  facilitate  cooperative  government,  Feder- 

19 

al  laboratory,  industry,  labor,  university,  and  pro- 

Oft 
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21 

dated  health,  safety,  and  environment  regulations 

22 

in  order  to — 

23 

(I)  ensure  that  the  reflations  are 

24 

achievable; 
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1 

(II)  develop  the  basic  methodology  and 

2 

technology  for  satisfying  the  regulations  and 

3 

minimizing  costs'  of  duplicative  development 

4 

and  research; 

5 

(HI)  apply  comparative  risk  analysis, 

6 

decision  theory,  and  other  forecasting  meth- 

7 

odologies  to  regulation  formulation  to  ensure 

8 

a  societal  return  comparable  to  the  societal 

9 

investment; 

10 

(IV)  educate  professionals  in  the  re- 

11 

quired  technology;  and 

12 

(V)  encourage  innovation  in  satisfying 

13 

regulations; 

14 

(iv)  the  education  and  training  of  individuals 

15 

in  professional  and  technology  innovation; 

16 

(v)  cooperation  with  the  National  Information 

17 

Office  for  the  improvement  of  existing  mechanisms 

18 

a     the  development  of  new  mechanisms  in  the 

19 

dissemination  of  professional,  technical,  and  scien- 

20 

tific  information  between  universities  industry 

21 

local  and  Sta,te  government,  anil  the  professions; 

22 

(vi)  the  utilization  of  the  capability  and  ex- 

23 

pertise  (where  appropriate)  that  exists  in  Federal 

24  - 

laboratories;  and- 
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6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 


(vii)  the  development  of  continuing  financial 
support  from  industry  and  universities  through, 
among  other  means,  fees,  licenses  and  royalties. 
(2)  The  activities  of  the  Centers  established  pursuant  to 
iragraph  (1)(D)  shall  include  but  need  not  be  limited  to— 

(A)  development  and  applied  research  supportive 
of  technology,  the  professions,  induscrial  innovation  and 
competence,  and  international  competitiveness,  includ- 
ing cooperative  industry,  professions,  and  university  ef- 
forts; 

(B)  the  establishment  at  each  Center  of  leadership 
in  one  or  more  technologies  and  a  corresponding  com- 
prehensive development  and  applied  research  clearing- 
house; 

(C)  assistance  in  the  evaluation  and  development 
of  technological  ideas  supportive  of  industrial  innova- 
tion aiid  competence,  international  competitiveness, 
and  new  business  ventures; 

(D)  technological  and  professional  assistance  and 
advisory  services  to  industry,  government,  and  the  pro- 
fessions in  cooperation  with  the  Office  of  Small  Busi- 
ness; and 

(B)  curriculum  development  and  instruction  in  in- 
vention, entrepreneurship,  professional  innovation,  and 
multiprofessional  problem  resolution. 
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1  (3)  Prior  to  establishing  a  Center  pursuant  to  paragraph 

2  (lXthe  Director  must  find  that — 

3  (A)  consideration  has  been  given  to  the  potential 
^  4  ^  conuibution  of  the  activities^  proposed  within  the 
,5  ,     ,Center  to  the  productivity,  employment:  economic 

6  competitiveness^  and  national  life  quality  of  the  United 

7  States; 

8  (B)  a  high  likelihood  exists  of  continuing  participa- 

9  tion,  advice,  financial  support,  and  other  contributions 

10  from  the  private  sector,  including  industry,  labor,  and 

11  the  professions; 

12  (C)  the  host  university  or  nonprofit  institution  has 

13  a  plan  for  the  management  and  evaluation  of  the  ac- 

14  tivities  proposed  within  the  particular  Center,  including 

15  consideration  of  means  to  place  the  Center,  to  the 

16  r-^ximum  extent  feasible,  on  a  self-sustaining  basis; 

17  and 

18  (0)  suitable  consideration  has  been  given  to  the 

19  proposed  geographical  location  of  the  Center. 

20  (g)  The  Foundation,  through  the  Office  of  Small  Busi- 

21  ness,  shall — 

22  (!)  in  cooperation  with  the  Office  of  Policy,  Anal- 

23  ysis,  and  Assessment,  develop,  recommend,  and  imple- 

24  ment  policies  and  programs  to  materially  improve  the 
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resources,  and  capabilities  of  tTniten.  Slates  small  enter- 
prise, including  but  not  limited  to— 

*  (A)  upgrading  the  production  technology 
'  available ^  to  small  enterprise  through  grants  and 
*'  ''incentives  for  ^development  and  research  projects 
1  including  those  conducted  jointly  liy  industry,  uni- 
versities, and  public  and  private  development  and 
research  organizations; 

(B)  training  technical,  professional,  entrepre- 
neurial, and  managerial  personnel; 

(C)  promoting  computerization  and  automa- 
tion in  small  enterprise  for  design,  manufacture, 
and  management; 

(D)  advancing  and  modernizing  production 
capabilities  and  facilities;  and 

(E)  providing  management  consultation; 

(2)  in  cooperation  with  the  Office  of  Institutional 
and  Human  Resource  Development,  establish  the  tech- 
nology and  professions  counterpart  of  the  United  States 
Agriculture  Extension  System  to  be  known  as  the  Fed- 
eral Technology  and  Professions  Extension  Service,  in 
order  to— 

(A)  provide  access  by  individual,  company, 
industry,  profession,  and  governmental  entities  to 
advice,  support,  and  expert  consultation,  including 
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K    ■  1 

but  not  limited  to  the  latest  manufacturing  proc- 

r '   "  2 

esses,  management  systems,  quality  assurance 

1  3 

methods,  production  techniques,  personnel  proce- 

4 

dures,  professions  delivery  systems,  computer  ap- 

; 5 

plications,  financial  controls,  and  extension  serv- 

6 

ices;                                                                 .  : 

7 

(B)  coordinate  with  existing  technology,  pro- 

:.- 8 

fessions,  and  industrial  extension  programs  to 

:  9 

avoid  duplication  or  adverse  impact;  and 

10 

(C)  provide  grants  and  loans  to  carry  out 

ii 

technology,  professions,  or  industrial  extension 

12 

plans  and  program?: 

13 

(3)  operate  programs  of  grants  and  contracts  for 

14 

the  development  and  advancement  of  high-technology 

15 

small  businesses  including  joint  cooperative  industry, 

16 

education,  government,  development,  and  applied  re- 

17 

search; 

18 

(4)  foster  communication  between  scientific  and 

19 

technological  agencies  of  the  Federal  Government  and 

20 

the  small  business  community; 

21 

(5)  collect,  analyze,  compile,  and  publish  informa- 

22 

tion  concerning  grants  and  contracts  awarded  to  small 

23 

business  concerns  by  scientific  and  technical  agencies 

24 

of  the  Federal  Government  and  the  procedures  for  han- 

25 

dling  proposals  submitted  by  small  business  concerns; 

t 
* 
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1  (6)  assist  individual  small  business  concerns  in  ob- 

2  taining  information  regarding  programs,  policies,  regu- 

3  lations,  and  procedures  of  the  Federal  Government, 

4  and  assist  such  concerns  in  dealing  with  the  Federal 

5  Government; 

6  (7)  recommend  to  the  Director  for  transmission  to 

7  *he  President  such  changes  in  the  laws,  procedures, 

8  policies  and  practices  of  the  Federal  Government  as 

9  may  be  required  to  enable  the  Nation  to  benefit  more 

10  fully  from  the  resources  of  high-technology  small  busi- 

11  nesses;  and 

12  (8)  carry  out  the  programs  of  the  agencies  trans- 

13  ferred  to  the  Foundation  by  section  5(c)(4)  and  the 

14  small  business  programs  of  the  agencies  transferred  by 

15  section  5(c)(6). 

16  (h)  The  Foundation,  through  the  Office  of  Intergovern- 

17  mental  Technology  and  Professions  Delivery  Systems, 

18  shall — 

19  (l)  provide  staff  support  for  the  President's  Inter- 

20  governmental  Science,  Engineering,  and  Technology 

21  Advisory  Panel; 

22  (2)  carry  out  the  intergovernmental  programs 

23  transferred  to  the  Foundation  by  section  5(c)(7); 

24  (3)  facilitate  the  integration  of  professional,  scien- 

25  tific,  and  technological  resources  into  the  policy  forma- 
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1  *    tion/  management  support,  and  program  operation  ac- 

2  jiyities  of  State  and  local  governments; 

3  (4)  promote  technology  transfer  from  the  Federal 

4  Government  and  private  enterprise  to  State  and  local 

5  governments; 

6  (5)  support  and  promote  the  appropriate  utilization 

7  of  technology  through  organized  State  and  local  pro- 

8  grams  of  technology  and  technology  information  distri- 

9  bution; 

10  (6)  cany  out  the  programs  transferred  to  the 

11  .  Foundation  by  section,  5(c)(9); 

12  (7),,8tudy  and  improve  the  delivery  of,  services  by 

13  the  professions  aijd  the  performance  of  professions  de- 

14  livery  systems  in  government;  and. 

15  (8)  support  and  facilitate  cooperation  between 

16  government  (national,  State,  county,  and  city)  and  uni- 

17  versity  professional  schools  to  make  the  resources  of 

18  the  universities  available  to  legislators  for  the  regular 

19  assessment,  and  evaluation  of  policies,  problems,  pro- 

20  grams,  and  issues  on  a  roultiprofessional  systems  basis. 

21  (i)  The  Foundation,  through  the  National  Bureau  of 

22  Standards,  shall— 

23  (1)  foster  (where  appropriate)  public-private  part- 

24  nerships  involving  the  Bureau  and  the  Federal  labora- 

25  tories  in  the  development  and  applied  research  often 
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1  required  for  implementation  of  specific  policies  includ- 

2  ing  trade  competitiveness,  productivity,  pollution,  and 

3  regulation  in  the  national  interest.  - 

4  (2)  in  cooperation  with  other  Federal  agencies  and 

5  national  non-Federal  voluntary  standards  organization, 

6  promote  and  protect  United  States  interests. in  .interna- 

7  tional  voluntary  standardization  activities; 

8  (3)'  provide  funding  and  other  necessary  support 

9  for  United  States  participation  in  international  volun- 

10  tary  standardization  activities;  and 

11  (4)  in  cooperation  with  the  Office  of  Policy,  Anal- 

12  vsis,  and  Assessment,  other  Federal  agencies,  national 

13  nonfederal  agencies,  and  national  non-Federal  volun- 

14  tary  standards  organizations,  develop  and  maintain  a 

15  long-term  public  and  private  comprehensive  National 

16  Standards  Policy. 

17  (j)  The  Foundation  shall  create  a  National  Design  ReK- 

18  ability  and  Quality  Council  which  shall— 

19  •    (1)  through  its  programs,  encourage  excellence  in 

20  technological  design  with  emphasis  on  reliability  and 

21  quality,  educate  United  States  entrepreneurs  and  gov- 

22  eminent  agencies  to  the  value  of  excellence  in  design; 

23  encourage  such  entrepreneurs  to  promote  excellence  in 

24  design  in  the  creation,  manufacture,  and  sale  of  well- 

25  designed  objects  and  systems;  and  assist  other  govern- 
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1  ment  agencies,  as  their  programs  relate  to  the  objec- 

2  tiyes  of  the  Foundation,  in  developing  and  encouraging 

3  excellence  in  design  in  addition  to  performing  their 

4  other  duties;  ' 

5  (2)  establish  and  publicize  standards  for  excellence 

6  in  the  design  of..objects  and  systems,  including  but  not 

7  limited  to  consideration  of  reliability,  quality,  energy 

8  consumption  reduction,  health,  and  ,the  environment; 

9  and 

10  (3)  consult  and  cooperate  with  foreign  govern- 

11  .  ments  and  intergovernmental  organizations  in  collabo- 

12  ration  with  the  Department  of  State,  and  with  private 

13  international  organizations  which  are  of  become  con- 

14  cerned  with  the  encouragement  and  coordination  of  in- 

15  creased  use  of  excellence  in  design,  to  gain  internation- 

16  al  recognition  for  design  standards  proposed  by  the 

17  United  States. 

18  SEC.  7.  NATION  *iL  POLICY  AND  TECHNOLOGY  BOARD. 

19  (a)  The  Foundation  shall  be  operated  under  the  general 

20  supervision  and  policy  control  of  a  National  Policy  and  Tech- 

21  nology  Board  ^Wch  shall  consist  of  (1)  24  members  to  be 

22  appointed  by  the  President,  by  and  with  the  consent  of  the 

23  Senate,  from  among  persons  nominated  in  accordance  with 

24  subsection  (b),  and  (2)  the  Director,  to  be  appointed  in  ac- 

25  cordance  with  section  8(a). 
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1 

(b)  The  persons  nominated  for  appointment  as  members 

2 

of  the  Board — 

3 

(1)  shall  *be  eminent  in  the  professions  and  tech- 

4 

nology,  including  the  fields  of  labor,  entrepreneurship, 

5 

o 

public  policy,  management,  education,  industry,  gov- 

ernment, invention,  patents,  and  trade  and  shall  be  ex- 

7 
• 

pected  to  independently  represent  all  segments  of  soci- 

8 

ety  to  avoid  dominance  by  the  Federal  Government; 

9 

(2)  shall  be  selected  so  as  to  provide  representa- 

10 

tion  from  minorities,  representation  of  all  geographic 

11 

areas  of  the  Nation,  and  equitable  representation  of  all 

12 

professions,  with  particular  attention  given  to  nominees 

13 

AO 

possessing  experience  and  expertise  in  more  than  one 

14 

Drofessicn:  and 

IP 

(3)  shall  be  nominated  after  due  consideration  of 

16 

recommendations  for  nomination  made  by  the  Board 

17 

itself,  the  national  academies,  professional  societies, 

18 

business  associations,  labor  associations,  and  other  ap- 

19 

propriate  organizations. 

20 

(c)  The  term  of  office  of  each  member  of  the  Board  other 

21  than  the  Director  shall  be  six  years,  except  that — 

22 

(1)  any  member  appointed  to  fill  a  vacancy  occur- 

23 

ring  prior  to  the  expiration  of  the  tenn  for  which  the 

24 

predecessor  was  appointed  shall  be  appointed  for  the 

25 

remainder  of  such  term; 
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1  (2)  any  psrsonr  other  than  the  current  Chairman 

2  of  the  Board,  who  has  been  a  member  of  the  Board  for 

3  two  consecutive,  six-year  terms  shall  thereafter  be  ineli- 

4  gible  for  appointment  during  the  two-year  period  fol- 

5  lowing  the  expiration  of  the  second  term;and 

6  (3)  'of  the  persons  initially  appointed,  eight  shall 

7  be  appointed  for  terms  ending  May  10,  1988,  eight 

8  shall  beappointed  for  terms  ending  May  10,  1990,  and 
"  9        eight  shall  be  appointed'  for  terms  ending  May  10, 

10  1992. 

11  (e)  The  Board  shall  meet  not  less  than  twice  annually, 

12  at  the  call  of  the  Chairman  or  upon  the  written  request  of 

13  one-third  of  the  members.  A  majority  of  the  members  of  the 
11  Board  shall  constitute  a  quorum.  Each  member  shall  be  given 

15  10  <&78  advance  written  notice  of  each  meeting. 

16  (0  There  shall  be  an  executive  committee  of  the  Board 

17  which  shall  be  composed  of  five  members,  including  the  Di- 

18  rector,  the  Chairman  of  the  Board,  the  Vice  Chairman,  and 

19  two  other  ^members  of  the  Board  elected  to  two-year  terms 

20  by  the  Board.  The  executive  committee  shall  exercise  such 

21  powers  and  functions  as  may  be  delegated  to  it  by  the  Board. 

22  (g)  The  Board  shall,  in  addition  to  any  powers  and  func- 
'23  tions  otherwise  granted  to  it  by  this  Act— 
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1 

(1)  8Stablisiv  the  policies  of  the  Foundation,  in  ac- 

2 

cordance  with  applicable  policies  established  by  the 

Q 
<j 

President  and  the  Congress; 

4 

(2)  review  the^budget  of  the  Foundation; 

5 

(3)  review  the  programs  of  the  Foundation; 

6 

(4)  render  to  the  President,  for  submission  to  the 

7 
• 

Congress,  the  report  required  in  section  14(a);  and 

(5)  approve  or  disapprove  every  grant,  contract, 

V    /       XT  XT 

or  other  funding  arrangement  the  Fountlation  proposes 

10 

to  make,  except  that  a  grant,  contract,  or  other  fund- 

11 

ing  arrangement  involving  a  commitment  of  less  than 

12 

$250,000  may  be  made  by  the  Director  without  specif- 

1 Q 

ic  "Rnnrd  artion  if  the  Board  has  previously  reviewed 

14 

and  approved  the  program  of  which  that  commitment 

15 

is  a  part. 

16 

(h)(1)  The  Board  may  appoint  a  staff  of  not  more  than 

17  five  professional  staff  members  and  such  clerical  staff  as  may 

18  be  necessary.  The  professional  staff  members  may  be  ap- 

19  pointed  without  regard  to  the  provisions  of  title  5,  United 

20  States  Code,  governing  appointments  in  the  competitive  serv- 

21  ice,  and  the  provisions  of  chapter  51  of  such  title  relating  to 

22  classification,  and  may  be  compensated  at  a  rate  not  to 

23  exceed  the  rate  provided  for  grade  GS-18  of  the  General 

24  Schedule  under  section  5332  of  such  title. 
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1  (2)  The  Board  may  establish  such  special  commissions 

2  as  it  may  deem  necessary  for  the  purposes  of  this  Act. 

3  (i)  Members  of  the  Board  shall  receive  compensation 

4  when  engaged  in  the  business  of  the  Foundation  at  a  rate 

5  fixed  by  the  Chairman  but  not  exceeding  the  daily  equivalent 

6  of  the  rate  provided  for  level  GS-18  of  the  General  Schedule 

7  under  section  5332  of  title  5,  United  States  Code,  and  shall* 

8  be  allowed  travel  expenses  as  authorized  by  sectio&5703  of 

9  title  5,  United  States  Code. 

10  SEC  8.  DIRECTOR  OF  THE  FOUNDATION. 

11  (a)  The  Director  of  the  Foundation  shall  be  appointed  by 

12  the  President,  by  and  with  the  advice  and  consent  of  the 

13  Senate.  Before  any  person  is  appointed  as  Director,  tho 

14  President  shall  afford  the  Board  an  opportunity  to  make  rec- 

15  ommendationB  with  respect  to  such  appointment.  The  Direc- 

16  tor  shall  receive  basic  pay  at  the  rate  provided  for  level  II  of 

17  the  Executive  Schedule  under  section  5313  of  title  5,  United 

18  States  Code,  and  shall  serve  for  a  term  of  six  years. 

19  (b)  Except  as  otherwise  specifically  provided  in  this  Act, 

20  the  Director  shall  exercise  all  of  the  authority  granted  to  the 

21  Foundation  by  this  Act. 

22  (c)  The  Director  may  make  such  provisions  as  he  deems 

23  appropriate  to  authorize  the  performance  by  any  other  offi- 

24  cer,  agency,  or  employee  of  the  Foundation  of  any  of  his 

25  functions  under  this  Act. 
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1  (d)  The  Director  shall  formulate  the  programs  and  budg- 

2  et8  of  the  Foundation.  , 

3  SEC.  9.  DEPUTY  DIRECTOR  AND  ASSISTANT  DIRECTOR 

4  (a)  There  shall  be  a  Deputy  Director  of  the  Foundation 

5  who  shall  be  appointed  by  the  President,  by  and  with  the 

6  advice  and  consent  of  the  Senate.  Before  anj  person  is  ap- 

7  pointed  as  Deputy  Director,  the  President  shall  afford 'the 

8  Board  an  opportunity  to  make  recommendations  with  respect 

9  to  such  appointment.  The  Deputy  Director  shall  receive  basic 

10  pay  at  the  rate  provided  for  level  DI  of  the  Executive  Sched- 

11  ule  under  section  5314  of  title  5,  United  States  Code,  and 

12  shall  perform  such  duties  and  exercise  such  powers  as  the 

13  Director  may  prescribe.  The  Deputy  Director  shad  act  for, 

14  and  exercise  the  powers  of,  the  Director  during  the  absence 

15  or  disability  of  the  Director  or  in  event  of  a  vacancy  in  the 

16  Office  of  Director. 

17  (b)  There  shall  be  nine  Assistant  Directors  of  the  Foun- 

18  datiou,  who  shall  be  appointed  by  the  President,  by  and  with 

19  the  advice  and  consent  of  the  Senate.  Before  any  person  is 

20  appointed  as  an  Assistant  Director,  the  President  shall  afford 

21  the  Board  and  the  Director  an  opportunity  to  make  recom- 

22  mendations  with  respect  to  such  appointment.  Each  Assistant 

23  Director  shall  receive  basic  pay  at  the  rate  provided  for  level 

24  IV  of  the  Executive  Schedule  under  section  5315  of  title  5, 

25  United  States  Code,  shall  perform  such  duties  and  exercise 
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1  such  powers  as  the  Director  may  prescribe,  and  shall  have 

2  responsibility  for  one  of  the  following: 


3  (1)  The  National  Information  Office  and  the  Na- 

4  tional  Technical  Information  service. 

5  (2)  The  Office  of  Policy,  Analysis,  and  Assess- 

6  ment. 

7  (3)  The  Office  of  National  Programs. 

8  (4)  The  Office  of  the  Professions. 

9  (5)  The  Office  oC  Institutional  and  Human  Re- 

10  source  Development. 

11  (6)  The  Office  of  Small  Business. 

12  (7)  The  Office  of  Intergovernmental  Technology 

13  and  Professions  Delivery  Systems. 

14  (8)  The  National  Bureau  cf  Standards. 
12  (9)  The  Patent  and  Trademark  Office. 


16  (c)  The  Assistant  Director  for  the  National  Bureau  of 

17  Standards  shall  be  the  Director  of  the  National  Bureau  of 

18  Standards. 

19  SEC.  10.  COUNCILS. 

20  (a)  Councils  covering  the  full  range  of  Foundation  re- 

21  sponsibilities  shall  be  appointed  by  the  Director,  with  advice 

22  from  the  Assistant  Directors,  to  serve  as  independent  public 

23  advisory  bodies  to  the  Director  and  the  individual  offices  of 

24  the  Foundation. 


•HE  2165  IH 


9 

ERLC 


-871  0-87  12 


352 


r 


350 
64 

1  ,  (b)  Council  members  are  to  represent  a  wide  cross  sec- 

2  tion  of  United  States  society,  including  experts  in  the  matters 

3  considered  by  the  respective  offices  to  be  advised  and  includ- 

4  ing  general  consumers  and  representatives  of  labor,  industry, 

5  business,  academia,  mass  media,  the  public  and  private  sec- 

6  tors,  the  professions,  environmentalists,  finance,  and  science. 

7  (c)  The  Councils,  in  response  to  requests  from  the  Presi- 

8  dent,  the  Congress,  or  Directors  or  to  questions  raised  on 

9  their  own,  initiative,  shall  investigate,  deliberate  in  public 

10  forums,  and  provide  suitable  recommendations  on  the  direc- 

11  tions  of  the  long-term  and  basic  policies  addressed  by  the 

12  Foundation  and  its  officers,  compatible  with  the  interests  of 

13  the  public. 

14  (d)  The  Councils,  drawing  upon  the  area  expertise,  com- 

15  prehepjsive  policy  data,  policy  analysis  and  assessrnsnt,  and 

16  alternative  policy  evaluations  of  the  Foundation  offices,  shall 

17  provide  institutional  forums  to  examine,  debate,  and  make 

18  recommendations  upon  the  coherence.  consistency)  and  com- 

19  patibility  of  national  policies  with  resyect  to— 

20  (1)  each  other  and  the  national  interest; 

21  (2)  their  contribution  to  rational  integrated  nation- 

22  al  policy  and  the  national  vision;  and 

23  (3)  issues  crucial  to  the  development  of  coordinat- 

24  ed,  mutually  supportive  national  policies. 
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1  (e)  The  Councils,  serving  as  very  visible  public  forums 

2  for  current,  midterm,  and  future  national  policies,  shall  offer 

3  an  institutional  means  for  seeking  a  broad  national  consensus 

4  in  support  of  these  policies. 

5  (0  Each  Council  shall  include  such  committees  as  shall 

6  be  found  ifecessaiy- to 'satisfy  the  purview  of  "the  Council,  in- 

7  eluding  committees  for  sectors  of  the  economy,  industry,  and 

8  national  life  quality. 

9  (g)  The  appropriate  Councils  shall  assess  private  sector 

10  requests  for  Government  assistance  or  relief  and  recommend 

11  as  a  condition  of  such  assistance  or  relief — 

12  (1)  those  actions  of  the  private  sector  which  will 

13  ensure  that  the  applicant  involved,  by  receiving  the  as- 

14  sistance  or  relief,  will  become  internationally  competi- 

15  tive  in  the  future;  and 

16  (2)  any  adjustment  commitments  which  should  be 

17  entered  in* ,  by  relevant  parties,  such  as  management 

18  and  employees  of  the  applicant,  shareholders,  creditors, 

19  suppliers  and  dealers,  and  financial  institutions  to 

20  ensure  that  the  applicant  will  become  internationally 

21  competitive  in  the  future. 

22  (h)  The  Council  for  Policy,  Analysis,  and  Assessment 

23  shall  produce  a  biannual  review  of  national  needs,  problems, 

24  and  opportunities  with  an  analysis  of  the  progress  made  to 

25  satisfy  these  needs  and  opportunities,  including  an  assess- 
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1  ment tof  the  performance  of  existing  public  and  private  insti- 

2  tutions.  Particular.jattentiqn  shall  be  paid  to  the  interdepend- 
.3  ence  ojf  national  .policies  and  their  compatibility  with  each 
4  other  and  the  long-term  national  welfare  and  trade  competi- 
.5,  tiveness.         ,  r 

6  SEC.  II.  GENERAL  AUTHORITY  £F  THE  JOUNPATION. 

7  (a)  The  Foundation  shall  have  the  authority,  within  the 

8  limits  of  available  appropriations,  to  do  all  things  necessary 

9  to  carry  out  the  provisions,  of  this  Act,  including  but  not  lim- 

10  ited  to  the  authority — 

11  (D  to  hold  such  hearings,  sit  and  act  at  such 

12  times  and  places,  take  such  testimony,  and  receive 

13  such  evidence  as  the  Board,  (or  a  Council  appointed  by 

14  the  Director)  considers  appropriate  for  the  purpose  of 

15  carrying  out  this  Act; 

*6  (2)  to  establish  additional  offices  and  other  organi- 

17,  zational  structures  within  the  Foundation; 

18  (3)  to  prescribe  such  rules  and  regulations  as  it 

19  deems  necessary  governing  the  manner  of  its  oper- 

20  ations  and  its  organization  and  personnel; 

2!  (4)  to  make  such  expenditures  as  may  be  neces- 

22  sary  for  administering  the  provisions  of  this  Act; 

2^  (5)  to  enter  into  grants,  contracts,  cooperative 

24  agreements,  or  other  arrangements  with  whatever  per- 

25  sons,  organizations,  countries,  or  other  entities  are 
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1  deemed  most  useful  by  the  Foundation  to  accomplish 

2  the  purposes  of  this  Act; 

3  (6)  to  acquire,  hold,  or  sell  real  and  personal  prop- 

4  erty  of  all  kinds  necessary  to  carry  out  the  purposes  of 

5  this  Act; 

6  (7)  to  receive  and  use  funds  and  property  donated 

7  by  others,  if  such  funds  and  property  may  be  used  in 

8  furtherance  of  the  purposes  of  this  Act; 

9  (8)  to  accept  and  utilize  the  services  of  voluntary 

10  and  uncompensated  personnel  and  to  provide  transpor- 

11  tation  and  subsistence  as  provided  by  section  5703  of 

12  title  5,  United  States  Code,  for  persons  serving  without 

13  compensation; 

14  (9)  to  arrange  with  and  reimburse  other  Federal 

15  agencies  for  any  activity  which  the  Foundation  is  au- 

16  thorized  to  conduct; 

17  (10)  to  receive  funds  from  other  Federal  agencies 

18  for  any  activity  which  the  Foundation  or  the  other 

19  agencies  are  authorized  to  conduct;  and 

20  (11)  to  appoint  and  fix  the  compensation  of  per- 

21  sonnel  necessary  to  carry  out  the  provisions  of  this 

22  Act. 

23  (b)  Except  as  provided  otherwise  in  this  Act,  appoint- 


24  ments  under  subsection  (a)(ll)  shall  be  made  and  the  com- 

25  pensation  of  the  appointed  personnel  shall  be  fixed  in  accord- 
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1  ance  with  the  provisions  of  chapter  51  and  subchapter  III  of 

2  chapter  53  of  title  5,  United  States  Code,  except  that  the 

3  Director  may,  in  accordance  with  such  policies  as  the  Board 

4  shall  prescribe,  employ  technical  and  professional  personnel 

5  and  fix  their  compensation,  without  regard  to  such  provi- 

6  sions,  to  the  extent  deemed  necessary  to  carry  out  the  pur- 

7  poses  of  this  Act. 

8  SEC  12.  COORDINATION  OF  PROGRAMS. 

9  (a)  The  Director  shall  insure  that  all  programs  of  the 

10  Foundation  are  coordinated  with  other  programs  of  the  Fed- 

11  eral  Government,  with  the  private  sector,  and  with  State  and 

12  local  government  programs. 

13  (b)(1)  A  standing  National  Foundation  Coordinating 

14  Board,  comprised  of  five  members  from  the  Board  of  the 

15  Foundation  and  five  members  from  the  Board  of  each  of  the 

16  other  two  national  foundations  (the  National  Science  Founda- 

17  tion  and  the  National  Foundation  on  the  Arts  and  Human- 

18  ities),  shall  be  appointed  and  shall  meet  at  least  twice  a  year 

19  to  provide  recommendations  to  improve  the  collective  effec- 

20  tiveness  of  the  three  foundations  in  the  national  interest. 

21  (2)  To  the  greatest  extent  fea^ble,  extramural  basic  re- 

22  search  fields  which  the  Foundation  wishes  to  advance  shall 

23  be  supported  through  the  National  Science  Foundation  pro- 

24  grams  by  transfer  of  funds  to  the  Science  Foundation. 
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1  (3)  The  Foundation  shall  coordinate,  studies  in  societal 

2  value  systems  and  ethics  with  the  applied  humanities  pro- 

3  grams  of  the  National  Foundation  of  the  Arts  and  Human- 

4  ities. 

5  (c)  The  Foundation  shall  coordinate  its  small  business 

6  activities  fully  with  those  of  tHe  Small  Business  Administra- 

7  tion  and  shall  not  conduct  any  small  business  program  which 

8  the  Administrator  of  the  Small  Business  Administration  finds 

9  to  be  duplicative  of  that  Administration's  programs. 

10  (d)  The  Foundation  is  authorized  and  directed  to  provide* 

11  assistance  to  the  Office  of  Science  and  Technology  Policy 

12  upon  request. 

13  SEC.  13.  SCHOLARSHIPS  AND  GRADUATE  FELLOWSHIPS. 

14  (a)  T>:e  Foundation  may  award  scholarships  and  gradu- 

15  ate  scholarships  for  the  study  of  the  public  professions. 

16  (b)  Any  scholarship  or  graduate  fellowship  awarded 

17  under  subsection  (a)  shall — 

18  (1)  be  for  use  at  any  educational  institution  select- 

19  ed  by  the  individual  receiving  such  scholarship  or  grad- 

20  uate  fellowship; 

21  (2)  be  made  only  to  a  citizen  of  the  United  States; 

22  and 

23  (3)  be  made  on  the  basis  of  ability. 
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1  SEC  14.  REPORTS. 

2  (a)  The  Foundation  shall  transmit  a  report  to  the  Presi- 

3  dent  for  submission  to  Congress  not  later  than  one  year  after 

4  the  Board  has  been  duly  organized  and  each  odd-numbered 

5  year  thereafter.  Each  such  report  shall  contain— 

6  (1)  a  detailed  statement  of  the  activities  of  the 

7  Foundation; 

8  (2)  the  important  national  policy  issues,  emerging 

9  problems,  and  opportunities; 

10  (3)  a  review  and  renewal  of  the  vision  of  the  Na- 

il tion's  life  quality  and  competitive  economy  for  the  next 
12        decade;  and 

!3  (4)  the  legislation  or  other  action  deemed  appro- 

14  priate  to  realize  such  priorities. 

15  (b)  In  addition  to  the  reports  required  by  subsection  (a), 

16  the  Foundation  shall  make  any  study  or  report  ordered  by 

17  either  House  of  the  Congress,  by  any  commif  «  of  either 

18  House,  or  by  any  joint  committee  of  the  Congress. 

19  (c)  At  the  request  of  either  House  of  the  Congress,  of 

20  any  committee  of  either  House,  or  of  any  joint  committee  of 

21  the  Congress,  '* .  Director  shall  furnish  such  House  or  com- 

22  mittec  with  such  assistance  or  information  as  it  may  request. 

23  SEC.  15.  MISCELLANEOUS  PROVISIONS. 

24  (a)  The  Director  may  exercise  any  authority  available 

25  by  law  to  the  Secretary  of  Commerce  with  respect  to  any 

26  entity  transferred  by  section  5(c),  and  the  actions  of  the  Di- 
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-1  rector  in  exercising  such  Authority  shall  have  the  same  force 

2  and  effect  as  when  exercised  by  such  Secretary. 

3  (b)  At  any  time  more  than  one  year  after  the  date  of  the 

4  enactment  of  this  Act,  the  Director,  with  the  approval  of  the 

5  Board,  may  allocate  or  reallocate  functions  among  the  orga- 

6  nizational  components  of  the  Foundation  and  may  establish, 

7  consolidate,  alter,  or  discontinue  such  components  as  may  be 

8  necessary  or  appropriate. 

9  *    (c)  The  Director  may  establish,  alter,  discontinue,  or 

10  maintain  such  regional  or  other  field  offices  as  the  Director 

11  may  find  necessary  or  appropriate  to  perform  the  functions  of 

12  the  Foundation. 

13  (d)  The  Director  may,  when  authorized  in  an  appropria- 
te tion  Act  for  any  fiscal  year,  transfer  funds  from  one  appro- 

15  priation  to  another  within  the  Foundation,  except  that  no  ap- 

16  propriation  for  any  fiscal  year  shall  be  either  increased  or 

17  decreased  pursuant  to  this  subsection  by  more  than  5  percent 

18  and  no  such  transfer  shall  result  in  increasing  any  such  ap- 

19  propriation  above  the  amount  authorized  to  be  appropriated 

20  therefor. 

21  (e)  Chapter  53  of  title  5,  United  States  Code,  is  amend- 

22  ed—  ' 

23  (1)  by  adding  at  the  end  of  section  5313  the  fol- 

24  loving  new  item: 
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"Director,  National  Policy  and  Technology  Foun- 

2  dalion.";  . 

3  (2)  by  adding  at  the  end  of  sectior  5314  the  fol- 

4  lowing  new  item: 

5  "Deputy  Director,  National  Policy  and  Technolo- 

6  gy  Foundation.";  and 

7  (3)  by  adding  at  the  end  of  section  5315  the  fol- 

8  lowing  new  item: 

9  "Assistant  Directors,  National  Policy  and  Tech- 

10  nology  Foundation  (9).". 

11  (0  Section  10  of  the  Stevenson-Wydler  Technology  In- 

12  novation  Act  of  1980  is  repealed. 

13  SEC.  16.  AUTHORIZATION  OF  APPROPRIATIONS. 

14  There  is  hereby  authorized  to  be  appropriated  to  the 

15  Foundation  for  the  fiscal  year  1987,  the  sums  indicated  for 

16  the  following  categories: 

17  (1)  National  Information  Office  and  National 

18  Technical  Information  Service,  $5,000,000. 

19  (2)  Office  of  National  Policy,  Analysis,  and  As- 

20  sessment,  $20,000,000. 

21  (3)  Office  of  National  Programs,  $30,000,000. 

22  (4)  Office  of  the  Professions,  $140,000,000. 

23  (5)  Office  of  Institutional  and  Human  Resource 

24  Development,  $100,000,000.  * 

25  (6)  Office  of  Small  Business,  $40,000,000. 
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1  (7)  Office  of  Intergovernmental  Technology  and 

2  Professions  Delivery  Systems,  $40,000,000. 

3  (8)  National  Bureau  of  Standards,  ($150,000,000). 

4  (9)  Patent  and  Trademark  Office  of  the  Depart- 

5  ment  of  Commerce,  ($120,000,000). 

6  (10)  National  Design  Reliability  and  Quality 

7  Council,  $10,000,000. 

8  (11)  Other  purposes  of  this  Act,  $9,000,000. 

O 
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STATEMENT  ON 


The  National  Policy  and  Technology  Foundation  Act 
Allen  B.  Rosensteln 
April  29,  1987 


Mr.  Chairman  and  Members  of  the  Committee: 

I  am  pleased  and   privileged  to   testify  1n  support  of  the  National  Policy 

and  Technology   Foundation  Act  of   1986.  The  legislation  which  you  are 

proposing  provides  the  machinery  needed  to  address  and  resolve  some  of  the 
most  critical  problems  facing  our  nation. 

The  Importance  of  this  legislation  has  been  described  most  succinctly  by 
Mr.  Pat  Choate,  Director  of  Psllcy  Analysis,  TRW  Inc.  Mr.  Choate  could  not 
testify  In  person,  for  the  National  Policy,  and  Technology  Foundation  Act,  but 
he  has  written: 

"The  message  that  1s  being  sent  to  the  Congress  and  the  President  by 
distinguished  leaders  from  business,  government,  unions  and  academla  1s 
that  government  must  give  much  more  attention  to  how  1t  forges  economic 
policy  and  how  these  policies  affect  the  competitiveness  of  cur  nations 
economy.  The  legislation  you  are  considering  1s  an  Important  step  1n 
that  process.  It  provides  high  level  oversight  and  the  mechanisms  that 
are  required  to  collect  and  analyze  Information,  secure  a  broad  open 
consideration  of  views  and  translate  analyses  Into  specific  policy 
recommendations  for  the  President  and  Congress. 

Whether  the  coordination  mechanism  Is  located  in  the  White  House  or 
an  agency  1s  Important,  but  secondary  to  the  fact  that  such  a  mechanism 
1s  required,  and  desperately.  What  Is  Important  1s  that  your 
legislation  would  elevate  the  Issue  of  trade  and  competitiveness  to  a 
parity  with  foreign  policy  and  national  defense.  That  has  long  been 
needed. 

Equally  important,  your  proposal  would  begin  the  long  overdue 
process  of  Improving  the  coherence  of  federal  decision  making, 
particularly  as  1t  Influences  the  competitiveness  of  the  U.S. 
industries.   That  too  has  long  been  needed. 

In  sum,  the  legislation  you  propose  1s  central  to  aw  larger 
national  effort  to  improve  America's  economic  competitiveness.1^ 
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Introduction 


History  will  rank  the  four  decade  decline  1n  U.S.  trade  competitiveness  end 
relative  life  quality  among  the  most  severe  traumas  the  Republic  has  ever 
experienced.  Certainly  the  experience  will  be  found  to  be  unique  for  Its 
complexity  and  far  reaching  consequences.  The  U.S.  loss  of  trade  and  economic 
leadership  cannot  be  described  or  understood  1n  conventional  terms  or  with 
simplistic  models.  The  extent  and  complexity  of  the  competU1veness/Hfe 
quality  Issue  must  cause  the  nation  to  reexamine  and  ultimately  rhange  many  of 
Its  most  cherished  and  time  proven  concepts,  Institutions,  structures  and 
policies. 


The  trade  compctltlveness/Hfe  quality  problem  1s  fundamentally 
Institutional  and  structural.  The  country's  Institutional  structure  1s  flawed 
and  unsulted  for  the  dynamics  of  modern  society  -  lacking  me^.is  to  create  and 
facilitate  the  Integrated  public-private  policies  so  necessary  to  the 
country's  long  term  Interest.  Unlike  other  trade  competitors,  the  U.S. 
Congress  simply  does  not  havs  the  tools  to  cope  with  the  far  reaching 
complexity  of  modern  international  society.  Without  means  to  anticipate 
crises  before  they  become  critical*  opportunities  before  they  are  lost, 
develop  an  adequate  data  base,  fonr.late  and  assess  policy  alternatives  and  1n 
particular,  generate  the  national  consensus  necessary  for  public  acceptance  of 
proposed  policies, , the  natlQn  will  continue  to  dissipate  Its  considerable 
resources  and  stagger  from  one  avoidable  crisis  to  another. 


There  should  belittle  Joubt  that  the  quality  of  Hfe  we  leave  for  our 
children  will  hinge  upon  our  ability  to  rebuild  the  nation's  competitiveness. 
Yet  the  complexity  and  magnitude  of  the  competitiveness  problem  1s  so  groat 
that  the  problem  cannot  be  addressed  much  less  resolved  until  the  underlying 
causes  are  thoroughly  understood. 

It  1s  human  nature  to  blame  one's  own  failures  upon  the  actions  of  others. 
When  the  loss  of  trade  competitiveness  and  the  decline  1n  relative  U.S.  Hfe 
quality  could  no  longer  be  Ignored  or  denied,  we  have  foi  d  comfort  in 
believing  that  the  successful  trading  nations  were  not  playing  b>  the  rules. 
It  1s  true  chat  market  restrictions  and  unfair  practices  by  our  trading 
partners  have  contributed  to  our  trade  problem.  Howevt-,  all  other  effects 
pale  in  comparison  to  the  damage  we  have  done  to  ourselves.  By  most  estimates, 
unfair  trade  practices  are  responsible  for  only  10  to  15  percent  of  our  trade 
deficit.     The  remaining  85  to  90  percent  of  the  loss  has  been  self  Inflicted. 

Slowly  but  surely  and  largely  unnoticed,  American  Industry  has  become 
disadvantaged  with  respect  to  Its  trade  competitors  for  essentially  every 
Important  determinant  of  trade  competitiveness.  From  short  sighted  national 
policies  effecting  capital  availability,  Interest  rates,  worn  force  education 
and  adversarial  regulatory  practice  to  obsolete  methods  for  developing  and 
deploying  civilian  technology,  the  disincentives  to  retaining  a  U.  S. 
manufacturing  presence  far  outweigh  the  incentives. 
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The  magnitude  of  Che  competitiveness  Issue  and  Its  causes  can  be 
Illustrated  by  the  following  outline: 


CAUSES  FOR  U.S   DECLINE  IN  COHPETITIVENESS/LIFE  QUALITY 


I.        Obsolescence  of' the  National  PoVicy  Haking  Process 


II.  Dlsadvantaqement  of  U.S.  Industry:  U.S.  Industry  1s  disadvantaged  with 
respect  to  its  International  compatitors  for  every  Important 
determinant- of  trade  competitiveness  Including: 

A.  U.S.  Heans   for  Developing  and  Deploying  Technologyare  Outmoded 
and  Uncompetitive 

B.  U.s  National  Policy  1s  Unsupportive,  Counterproductive  and  Often 
Self  Defeating 


In  the  early  days  of  our  Democracy,  the  speed  of  communication  and  the  rate 
of  change  of  the  technology  were  both  leisurely.  The  Town  Hall  meeting 
provided  an  adequate  forum  to  debate  issues.  The  people  could  explore 
alternatives  and  develop  a  consensus  upon  an  equitable  distribution  of  the 
gains  and  sacrifices  inevitably  associated  with  any  public  policy. 


Growth  in  population  and  mass  communications  along  with  rapid  change  in 
technology  and  trade  competitiveness  have  rendered  the  Town  Hall  Policy  making 
process  obsolete.  In  its  place  are  many  very  large  and  vocal  special  interest 
groups  with  well  defined,  legitimate  self  interests  U  t  are  often  1n  sharp 
conflict. 


Under  uie  Constitution,  Congress  has  the  responsibility  for  creation  and 
oversight  of  national  policy  in  the  public  welfare.  However,  Congress  cannot 
discharge  this  responsibility  with  its  present  resources.  Lacking  an  accepted 
public  forum  for  most  issues,  Congress  has  little  means  to  reconcile  conflict 
among  the  very  real  interests  of  large  groups  of  constituents. 


It  is  unreasonable  to  expect  Members  of  Congress  to  consistently  take 
positions  that  will  automatically  alienate  a  majority  of  the  voters.  Yet  this 
1s  the  situation  that  exists  today  for  critical  issues  such  as  acid  rain  which 
has  waited  resolution  for  eight  years,  the  trade  deficit,  the  budget  deficit 
and  not  too  long  ago  the  Social  Security  crises.  When  faced  with  complex, 
legitimate  and  .conflicting  demands,  our  national  institutions  are  too  often 
inadequate,  consequently,  the  political  process  fails. 


OBSOLESCENCE  OF  THE  NATIONAL  POLICY  MAKING  PROCESS 


364 


4 


The  President's  Commission  on  Industrial  Competitiveness 
(Young  Commission)  found: 


"The  competitiveness  issues  facing  American  today  are  not  new  yet 
they  remain  unresolved.  The  ability  of  the  political  decision 
making  process  to  deal  with  them  is  impeded  by  conflict  a^ong  the 
very  sectors  needed  to  solve  the  problems  we  face.  Policy  makers 
-.must  deal  with  widely  disparate  points  of  view  presented  by  a 
diversity  of  interested  parties.  Often  there  is  not  agreement  as 
to  the  facts  of  the  issue  much  less  a  shared  understanding  of  the 
tradeoffs  in  the  policy  options  under  discussion. M 


A  major  consequence  of  the  structural  deficiencies  of  American  national 
policy  institutions  has  been  a  continuous  slow,  but  steady  dlsadvantagement  of 
U.S.  industry.  Lacking  supportive  coherent  national  policy  and  struggling 
with  inefficient  means  for  developing  and  deploying  advanced  technology, 
industrial  advantage  has  gone  abroad  and  trade  deficits  have  come  home. 


In  comparison  with  our  trade  partners,  U.S.  institutional,  structural, 
policy  and  strategic  means  for  the  development  and  deployment  of  needed 
commercial  technology  are  outmoded,  Inefficient  cumbersome,  uncompetitive  and 
in  too  many  instances  non  existent.  To  illustrate  the  problem,  let  us 
consider: 


1.  The  Japanese  Experience 

2.  Current  U.S.  Position 

3.  Process  for  Failure  -  Sematech 


U.S.  INDUSTRY  DISADVANTAGED 


TECHNOLOGY-DEVELOPMENT  AND  DEPLOYMENT 
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jhe  Japanese  Experience 


,.  After  WWII,  the  100  year -old' U.S.  agriculture  system  which  brings  lodustrv 
ge-ernaent,  university   and-  national    laboratories   together    In  cooperatl^ 
technology  deve  opment  and.  deployment  progress  served  «  a  »ode   for1h*  rest 

rLul^  of  J"??n  9?r,y,:ec09nlz^  tha  doa1nant  role  °f  techno  ^gy  in  the 
realization  of  national  policy  and  adapted  the  U.S.  agricultural  systea  to  all 

rS^eSl^-WS  S"CCa"-  Jech?o1o?y  ^elopment  and  d5J  off  bec£ 
a  major  conponent  of  Japanese  national  policy. 

The  Hlnlstry  of  International  ^r„de  and  Industry  (HITI)  has  long  served  as 
TtL  fSr  «  Pa1<Mtl0n!1  *°"C*  '"""ting  Instrument  A  world  wide 
systea  for  gathering  and  translate  Information  makes  data  on  a  broad 
spectrin  of  subjects  readily  available  to  Japan's  public  and  private  Vision 
makers.  Policy  offices  within  HITI  constantly  review  the  data  foe  poUnt  al 
national  problems  and  for  industrial  and  business  opportunities.  P0"""41 

HITI  explores,  evaluates  and  assesses  policy  alternatives  with  stanJfeo 
national  councils.   The  councils,  Independent  and  ou'.slde  ofHITJ-  are  £de  uo 

111™* X  nb&VS^Vxi  frr     soctors  °nd  ™Et£ 

bH c  y  ^bating  and  reviewing  policy  alternatives  and  the  best 
strategies  for  their  Implementation,  the  councils  serve  as  forums  Generating 
the  public  consensus  necessary  for  legislative  action.  generating 

Essontiall}-  all  Important  aspects  of  the  U.S.  agriculture  system  h«v»  h.„„ 
adapted  and  refined  for  Japanese  industry  including  WxtlZ  „!m„„S? 
Institutions  and  laboratories  in  MTI's  Agency  of  „Lt^.l  ?:  <  nat1ona] 
Technology.  Particular  consideration  has  been  g'iv,  to""  '  ' v, £££ 
tPrl01Znt  of„1;dustr1a  technology  for  all  Industry.  HITI  of fices  and 
programs  range  fr«a  assistance  to  small  and  medium  Industry  to  national 
projects  requiring  extensive  Industry,  government,  university  «nH  o.Moo.l 
S^Hravt0iry  C0°Perati0n:  Few  oPP^tunltle's  arHgn  re  VAt  ?io  "  s 
technoSr         fUndaMenU1  techno1°9y  »        "  "»-«  "rgent  and  fees?bU 

•»„i!n„1!!2i.W*/1Slted  Japan  t0  obtain  a  f1rst  hand  knowledge  of  the  Japanese 
'ollcy  mechanism.    A  report  was  written  which  is   appended.  1        Of  soeclll 

JiSLd'?  fS0Oe  C°nCwn)   1S   the   speed  *1th  "1ch   ""tional   pol  cy  ? 
convener  fLnni?^rratiV?  ^fl*'  T\a  role  of  9°ve™«ent  Is  to   act   as  a 
convener,  facilitator  and  frequently  partner  to  Industry.    The  success  of  the 

govern^?1:" Jffi  UP°un  frM  a"d  Vo1untar*  par  1c  p.    on?  e 

government  seldom  provides  the  bulk  of  the  funding  or  the  personnel. 

Some  understanding  of  the  efficiency,  effectlvlty   and    tlmsllness   of  th. 

JbU?n.B  t"^  n    deVel°P!n9         depl°y1n9  C  can  *6 

obtained  by  briefly  examining   the   history  of   some   Important  Japanese 

proto?yp°.s.121t1at1VeS-    TW°  Pr°JeCtS         th"  1970'S  -e  S  dlrS""! 
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The  most  obvious  prOUvpQ  called   the   "Fourth  Generation  Computer 

Project."  At  a  time  when  U.S.  firms  completely  dominated  the  world's 
semiconductor  market*  Japan  Invested  1n  the  cooperative  Fourth  Generation 
Computer  Project  to  develop  the  manufacturing  technology  for  the  next 
generation  of , large  scale  integrated  circuits  (VL5I).  The  VLSI  "program  ran 
for  4  years  (1976, to  1980).  Five  companies  participated  in  .the  project  along 
with  MITI's  Electrotechnlcal  Laboratory.  The  Initial  budget  was  $300  million 
with  MITI  contributing  only  40Z  (Estimates  of  the  final  cost  have  gone  as 
high  as  $1.2, trillion.  )  Growlna  Japanese  domination  of  the  world  chip  market 
attests  to  the <success  of  Japan  s  cooperative  technology  strategy. 


The  Fifth  Generation  Computer  Systems  project  followed  on  the  heels  of  the 
Fourth  Generation.  On  September  9,  1981  the  Information  Industry  Committee  of 
MITI's  .Industrial  Structure  Council  Issued  a  report  recommending,  "  Research 
and  Development  of  a  Fifth  Generation  Computer.  Seven  months  later  on  April 
14,  1982  a  non-profit  organization  called  the  Institute  for  New  Generation 
Computer  Technology,  ICOT,  was  established. *  ICOT's  budget  last  year  was  $36 
million.  2  The-1n1t1al  technical  staff  consisted  of  forty  experts  from 
Industry,  government  and  Industry.  Present  sponsorship  comes  from  the 
Electrotechnlcal  Laboratory,  Nippon  Telephone  and  Telegraph  Laboratory  find 
seven  corporations. 


Cooperative  programs  are  encouraged  1n  a  wide  range  of  promising  Industrial 
fields  such  as  optoelectronics,  which  are  beginning  to  play  a  major  rolo  1n 
telecommunications  and  computing.  The  Japanese  aro  building  a  complete 
optoelectronics  Industry  at  the  system  level. 3  This  Industry,  which  did  not 
exist  1n  1980  1s  projected  to  reach  $60-70  billion  by  the  year  2000.  In  1979 
the  initial  optoelectronics  project  was  budgeted  for  $75  million  and  seven 
years.  Fourteen  Industrial  organizations  and  MITI's  Electrotechnlcal 
Laboratory  formed  a  cooperative  joint  venture  that  Included  an  advanced 
optoelectronics  laboratory.  The  Japanese  consider  the  Optoelectronics  Applied 
System  Project  to  be  highly  successful.  Professor  Merz  observes:  "as  1n  the 
case  with  the  VLSI  project,  It  appears  that  Japan  will  go  from  a  position 
behind  the  United  States  to  virtual  domination  of  the  optoelectronics  device 
market  Murine  time  span  only  a  little  longer  than  the  lifetime  of  their 
cooperative  project."  A  second,  follow-on  project  with  a  10  year  life, 
thirteen  cooperating  companies  and  a  $60  million  budget  will  be  established  1n 
1987.  * 


Success  of  the  cooperative  Industry-government  projects  has  lead  to  the 
creation  of  the  Japan  Key  Technology  Center  (JKTC).  The  Center  provides 
modest  seed  money  for  not  over  70Z  of  project  cost  to  two  or  more  companies 
that  jointly  establish  an  R&D  company  or  consortium.  ° 
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In  addition  to  Its  highly  publicized  successes  in  electronics  and 
computers,  Japan  1s  applying  Its  technology  development  and  deployment 
strategy  to  essentially  every  promising  industrial  area.  Business  Week  m  Its 
5?r!  u?J987.  1ssue  reP°rted  on  "Oeslgner  Proteins:  The  Next  Boom  1n 
Biotech.  ^  Here  again  HITI  has  put  together  a  consortium  of  fourteen 
companies  m  a  $113  million,  cooperative  ten  year  program  to  dominate 
commercialization  of  b1o-eng1neered  proteins.  In  predicting  future  market 
share  for ,  b1o-eng1neered  products,  it  1s  Important  to  realize  that 
fermentation  1s  the  production  process  used  to  mass  produce  these  products. 
Japan  s  Fermentation  Research  Institute  was  established  years  aco  as  one  of 
MITI  s  sixteen  national  Industrial  laboratories  dedicated  to  advancing  th» 
nation  s  technology  and  Industry. 

Industrial  success  accrues  not  to  the  leader  in  basic  research  but  to  the 
nation  that  Is  the,.f1rst  to  bring  a  mass  produced,  cost-effective,  quality 
product  to  the  market  place.  Trade  competitiveness  and  market  domination 
require  the  ability  to  economically  and  rapidly  develop  and  deploy  civilian 
technology.  jn  the  early  1980fs  Japan  required  seven  months  to  establish  the 
Fifth  Generation  Computer  Systems  Project.  On  February  15,  1987  the  University 
of  Houston  announced  a  breakthrough  in  superconductors.  Within  four  days, 
HITI  announced  Its  intent  to  bring  together  a  consortium  of  Japanese 
companies,  universities  and  government  laboratories.  Seven  days  later  the 
consortium  was  in  place  with  a  rumored  budget  of  $300  mTTTTon.""'^ 

"Japan's  stated  objective"  1s  to  organize  industry  to  get  the 
jump  on  the  West  In  applications  and  commercialization  for  a 
huge  new  market."  * 

When  we  compare  Japan's  well-established  comprehensive  Institutions, 
policies  and,  strategies  for  trade  competitiveness  with  America's  current 
position,  the  extent  of  U.S.  Industry's  disadvantagement  begins  to  take  shape. 
Tfie  picture  becomes  even  grimmer  when  we  examine  the  trials  and  tribulations 
of  the  yet  unborn  Sematech  project  and  realize  that  Japanese  Industry  and 
government  were  able  to  come  together  m  the  cooperative  superconductor 
projoct  m  just  seven  days.  We  must  presume  they  rested  on  the  eighth  day  - 
or  perhaps  they  set  out  to  seek  new  industries  to  dominate. 
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The  U.  S.  Position 

The  United  States  does  not  have  the  coherent  policies,  institutions,  or 
strategies  which  would  enable  American  industry  to  develop  and  deploy  advanced 
industrial  technology  economically  or  rapidly  enough  to  compete  in  world 
trade  The  bleakness  of  the  American  competitiveness  position  and  the 
disadvantagement  of  U.S.  industry  is  illustrated  by  four  recent  articles. 
(The  full  articles  are  appended.) 

Peter  Behr,  Washington  Post  September  11.  1986,  Does  Kodak  Have  Any  Home- 
Run  Hitters;  7  Although  Kodak  is  a  $10  billion  d  year  leader  in 
photography,  Kodak  has  decided  not  to  challenge  the  Japanese  in  the 
commercialization  of  the  electronic  camera.  Colby  H.  Chandler,  Kodak 
chairman  said,  "American  companies  can't  afford  to  fund  the  revolutionary 
process,"  Jacob  Goldman,  former  chief  technical  officer  of  Xerox  observes, 

"Kodak's  cautious  approach  is  unavoidable.  Japanese  consumer 
electronics  firms  enjoy  an  advantage  over  American  rivals  in 
their  ability  to  pour  raoney  into  projects  like  the  video  cassette 
recorder  and  the  electronic  camera  where  the  payoff  may  lie  more 
than  a  decade  away.  It's  an  R  &  D  commitment  that  only  the 
J  panese  can  make  because  of  the  whole  financial  structure  of 
their  industry.  You're  dealing  with  Japan,  Inc.  -  they  can 
afford  to  take  those  long  term  gambles." 

Colby  Chandler  believes  that  companies  such  as  Kodak  must  have 
technological  advantages.   Chandler  said, 

"To  compete  American  companies  will  have  to  find  ways  to  share 
and  pool  technology.  We  desperately  need  in  this  country  the 
ability  for  all  of  the  collective  strengths  of  American  industry 
to  be  able  to  work  together." 

Los  Angtles  Times,  March  17,  1987,  It  Takes  Giants  to  Battle  Japan  in  Chip 

Market:    8  Recognizes  that  even  U.S.    companies  with  revenues   of  $600 

minion  to  $1  billion  per  year  do  not  have  the  financial  resources  to  keep 

up  with  the  technology  and  compete  with  cooperative  Japanese  programs  which 

pool  scarce  intellectual  resources  as  well  as  sharing  the  financial  risk. 

Business  Week,  April  6,  1987,  The  U.S.  Has  The  Advances,  But  Japan  Hay  Have 
The  Advantage:  9  Uses  the  superconductor  development  to  question 
whether  the  U.S.  may  have  to  consider  imitating  Japan  (which  originally 
followed  the  example  of  U.S.  agriculture). 
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rpomvomonte  n  c  i  j  I  1<;c*  ot  the  nation's  food  and  fiber 
h!2««ff  *«'  U,S-  Industry  with  few  exceptions  has  not  enioved  the 
AaHcufLr*     "!Pe"t1v.e  technological   development  available  to°l  S 

SoT^ 

qSS??S!  "    1,,dUStry  y1tal   t0  our  econom1c  9rowth  and  Hfe 

Sematech  -  A  Process  Comparison 

.♦fU!5,S|n1?!  Pepi,°"*- Position  of  the  U.S.  semiconductor   Industry  and  the 

un"  mre   tlv  and'  n^ipJJ6  ^teC*   prop0sal  h13h,i9hts 

mSZLmIi   ?  C   .inefficient  American  means   for  developing  and  deolovlno 

tef;n?1°M'  nave  becM»  m  comparison  to  that  of  o  r  trade 
competitors.  It  Is  not  that  Sematech  Is  not  Important.  Sematech  Is  iitalto 
ut  Tu«°f  a^r^1cal  1ndustr*-  Unfortunately, Ihlre  is  no  existi™ 
wouid  lull  t°neaVu?bl?„t0  tre?th  "fe  1nt?  3  Semate^  °"  a  t  *  Lbfe  S!t 
mlewed'lnLpEeHedJ   t0  ^  (Three  recent  articles  are 

The. Congress   should  realize  that  the   prize  Oapan   seeks  Is   not  thP  chin 

s^  "electronics  1ST  «r,1ndUStry-  WffJtt  She  Sifi! 
°  „™  "r  e'ectronlcs  In  the  ig50,<->,  oapan  has  successfully  applied  the  same 
strategy  to  Industry  after  industry.  Excess  capacity  Is  bu  It  to  sunnlv  n«ic 
materials  and  components.   Predatory  pricing  drives   out  US  mSrt.l^iS 

S&M'ffifJ'ff  rnank?S  "h?eveddr1InSmat°er1aUSan^5  n 
entir7?ndustry  fjUs        subasserabl1es  and  this   process  repeated  until  the 

s]ma£rH1aun;!1nMr1n9  T1l?1s-  H*?h  16«  1987:   White  House    Group  Vo  Weigh 

needed   to  Hp!pllneS:.    "  ,  The   "nanclal  "InrTn^ectuaTwsoure" 

2™»™mJ°i  JTlop  ih!  Product1<"'  techniques  and  equipment  for  the  next 

?hP  I2S  ^H^,1^t?9rated,c1rcu1ts  are  bei">nd  the  resources  available  to 
the  individual  chip  manufacturers.  ° 
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The  ind?vtry  has  come  together  to  seek  a  cooperative  venture  called, 
Sematech,  with  government  participation.  After  the  customary  and  probably 
prolonged,  debate  and  review  the  proposal  will  go  to  the  Congress  for 
possible  funding.  Since  there  are  no  suitable  U.S.  civilian  agencies  or 
national  laboratories  for  the  development  of  manufacturing  technology,  the 
Congress-must  turn,  as  1t  has  in  the  past,  to  the  Department  of  Defense 
(D.O.D.). 

Involving  the  D.O.D.  will  1n  turn  require  a  justification  of  the  program  in 
the  name  of  national  defense  and  thus  requires  a  military  overlay.  After 
all  other  hurdles  are  cleared,  a  special  ant1  trust  dispensation  will  be 
necessary  to^ allow  competing  companies  to  come  together. 

The- speed  of  this  process,  directed  to  maintaining  a  competitive  position 
in  a  rapidly  changing  high  technology  commercial  field,  1s  glacial  compared 
to  that  exhibited  by  our  competitors  1n  opto-electronlcs,  the  fifth 
generatlon^computer,  superconductors,  bloenglneered  proteins,  ecc. 

.Los  Angeles*  Times,  March  29,*  1937,  Military:^  This  article  questions  the 
effectlvlty  of  the  Pentagon  as  the  patron  of  a  civilian  h'gh-tech  program. 
The  article  reviews  the  progress  of  the  VHSIC  (Very  High  Speed  Integrated 
Circuit  Program)  that  was  begun  several  years  ago  with  a  budget  of  5300 
Million  to  be  the  U.S.  answer  to  the  original  Japanese  LSIC  chip  program. 
D  0  D  's  VHCIC  program  1s  now  substantially  behind  schedule  and  is 
piv  Jected.to*  cost.nearly  $1  Billion  by  1990,  triple  its  original  estimate. 
Tne  chips  developed  to  date  offer  very  limited  commercial  applicability. 

As  the  only,  government  agency  that  could  address  needed  commercial 
technology  -  albeit  1n  the  name  of  defense,  the  D.O.D.  has  served  the 
country  well  In  the  past.  However,  the  tlras  have  changed.  It  1s  now 
apparent  that  the  D.O.D.  technology  conduct  1s  too  expensive,  time 
consuming  and  burdened  with  too  many  military  requirements  to  effectively 
supply  commercial  technology  no  matter  how  badly  needed. 

Los  Angeles  Times,  April  10,  1987:  Chip  Maker  Supplle-s  Are  Urged  to  Unite:13 
Stanford  Kane,  IBM  vice  president,  points  out  that  the  800.  U.S.  companies 
that  supply  U.S.  chip  makers  are  1n  even  more  dire  financial*  straits  than 
the  semiconductor  chip  manufacturers.  If  the  equipment -makers  die  off,  U. 
S.  Chip  makers  will  be  dependent  on  foreign  suppliers  for  the  machines  that 
permit  creation  of  state-of-the  art  chips.  IBM  supports  Sematech  as  a  non 
profit  organization  of  U.S.  chip  makers  that  would  seek  to  match  the 
Japanese  through  cooperation  upon  the  development  of  advanced  manufacturing 
processes  and  equipment. 
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U.S.  NATIONAL  POLICY  -  UNSUPPORTIVE,  COUNTERPRODUCTIVE 
AND  OFTEN  SELF  DEFEATING 

Modern  trade  competitiveness  requires  not  only  efficient  effects  ^„e 
for  developing  and  deploying  technology,   but  alio  thS  VS  ™*n! 

the  envlrvnments  necessary  for  healthy  competitive  Industry    ThP  i5S  nf 

o  Interest  Policy  and  Competitl  ?ness 

HU-ISS^i.  -YMrS  ^nte.rest  rates  been  manipulated  to  combat  Inflation  At 

def  c?t  ?  nn1n91J°  5?  driven  by  the  need  to  fTnan  e   the  budget 

lrll,l  ^e  Tp1c  application  of  monetary  policy  without  reqard  to  the 
effect  upon  trade  competitiveness  has  taken  a  terrible  toll 

Interest  on  loans  Is  a  legitimate  cost  of  doing  business.  However  Jananpw 

The  STL  I^r1a]  1;?!re5t   rates  are   less  "han  f "  Ka  eor  SeTI 
It's   jLE Tn  ati!"  15  *herefore  ">rced  to  devote  a  much  larger  portion  of 
rah  P^J?t^bJnSerVl?e-   ?onversely.  the  American  company  obtains 
much  less  capital  for  a  given  Interest  payment.   Higher  Interest  rates  mint 
also  "a""  n  higher  selling  prices   to  provide  an  Industrial  Investment 
return  that  Is  competitive  with  the  return  available  o..  other  InveSK? 

o  Uncompetitive  Capital  Formation  and  Availability 

ut^nlScry^lJaruless'Ts^?  t0  enS"re  ade"Uate  Mn* 

l^lllll*  tlBry  mJern  na3i0n  nas  restructured  tax  and  financial  policies 

Irte^allona?  trlZ^jl  »^m\  finan^1al  support  for  competition  il 
international  trade.   The  U.S.  has  put  together  a  patchwork  accroach  that 
.  is  not  working  too  well.   Our  national  saving  rate  is  barely  1aP.pr0aCh  tnat 
ot  japan  s.    In  some  respects  our  financial  structures  are  medieval. 

I??ht1^hafJCOr,e.to  undf!rtakfc  a  comprehensive  financial  structure  anal-sis 

a  nrnat  ve  ^VV^^  and  asse«ment  of  more  c  mp  t  e 
aiurnatlves.  Much  attention  has  been  paid  to  venture  caoital  for 
JZ2f iTrlT  1  compan1eJvbut  Inadequate  attention  has  been  given  tl  Z 
f1nancJa]  recrements  of  International  competition.  There  1*  a  need  to 
rethink  the  entire  industrial  financing  process. 

l£drrlSpa!  e?!^  J1!?"'1"9,  does  not  a,low  «-s-  1ndustry  to  compete 
effectively  with  debt  financed  competitors.  A  U.S.  corporation  requires  an 
^tppdebi  ratio  of  2  or  3  to  1,  while  Japanese  c'orporatio  s'  pera  e 
wlt.i  a  ^eB02eouity_  ratio  of  2  or  3  or  more  to  1.  This  gives  the 
u!s   comp"  3  finanCing  advant"^  of  up  to  nine  times   that  of  a 
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To  illustrate  the  above  point,  consider  two  corporations.  United  States  and 
Japanese,  that  begin  business  at  the  same  time  with  equal  capital  and  equal 
profitability.  Assume  both  companies  earn  $1,000,000  after  taxes,  at  the 
end  of -the  first  year.  The  U.S.  company  could  then  borrow  perhaps  an 
additional  $400,000.  The  Japanese  corporation  could  borrow  up  to 
$3,000,000  and  at  a  much  lower  Interest  rate.  We  must  assume  industrial 
dominance  depends  in  lsrge  measure  upon  capital  availability.  It  thus 
becomes  obvious  that  the  annual  compounding  of  the  above  capital  growth 
rate  will  insure  that  the  U.S.  company  will  be  a  'fraction  of  the  size  of 
its  Japahese^competitor  at  the  end  of  5  years  when  they  meet  In 
International  competition.  The  preceding  scenario  is  not  hypothetical.  It 
is  being  replayed  every  year  for  highly  successful  high  technology 
companies  such  as  National  Semiconductor  and  Intel.  Their  very  success 
leaves  vhem  starved  for  capital  when  they  reach  a  sales  volume  of  $500 
million  to  $1  billion  a  year.  (See  ref.  8,  It  Takes  Giants  to  Battle  Japan 
in  Chip  Market) 

The  claim  1s  not  being  made  that  equity  financing  must  be  abandoned  for 
debt  financing.  However,  t!ie  entire  tax,  savings  and  industrial  inanclng 
structure  should  be  reexamined  in  Mght  of  our  present  national  needs  and 
the  existing  international  environment. 

o   Incompatible  and  Uncompetitive  Tax  Policies 

Much  has  been  written  abrut  U.S.  conflicting  and  incoherent  tax  policies. 
A  few  tax  policies  with  competitiveness  consequences  are  worth  reviewing. 

Many  of  our  trade  competitors  such  as  Germany,  have  a  value  added  tax  that 
is  remitted  to  exporters.  It  is  true  that  a  value  added  tax  is  regressive, 
but  it  Is  also  true  that  the  nearly  15%  of  selling  price  that  the  German 
exporter  receives  from  his  government  provides  a  significant  market  price 


With  the  competitive  ability  of  U.S.  equity  financing  under  question,  U.S. 
tax  policies  do  not  encourage  saving  or  participation  in  equity  financing. 
Investment  ultimately  depends  upon  savings,  whether  personal,  pension  or 
corporate,  which  in  turn,  are  a  direct  function  of  many  other  policies 
including  tax  policy.  The  Japanese  save  at  a  rate  over  three  times  that  ot 
their  American  counterparts.  This  is  not  a  national  trait,  for  U.S.  and 
Japanese  savings  rates  were  nearly  identical  in  i930.  The  Japanese  save 
because  it  is  rational  to  put  money  in  savings  when  Japanese  tax  oollcy 
allows  a  family  of  three  to  receive  tax  free  interest  on  savings  up  to 
nearly  $200,000. 


o  Uncompetitive  Monetary  Policies 


advantage. 


massive  off  shore  migration  of  U.S.  manuTacturers  was  in, 
unlikely  that  these  factories  will  return  In  the  near  future 
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previous  levels  9  WV  t0  90  before  the  exehan9e  "te  returns  to 

o  Adversarial  Regulatory  Policy  and  Practice 

••mm  „„d  ..wmii,  joints » ,Si TfSis  ^s^i»f^^!.,M'°t"• 

o  Educational  Policy 

America's.  C(xnm1tnent   to  an<  educated  population  has  faltered   at  fh«  f^fl 
when  trade  competitiveness  requires  the  most   highly  educed  and  £k« 
workforce  in  the  nation's  history,     with  201  ?unr«nnfi  ?n?J  sk11 
general  mathematics  and  science  cap^bim  es  d 

third  world  nations,  America  Is  hot  prepared  to  hold  Its  own  in  the  m2 
technology  „rket«  Japan  also  turns  out  Sver  50?  mil  wgiSeJs  an  tie 
U.S.   Host  of  the  Japanese- engineers  go  Into  manufacturing. 

See  Reference  14:   Simon  Ramo,  l.A.  Times  March  IE,  1987, 
Why  We're  Behind  in  Technology. 


o  Anti  Trust 


SJifJII41^1?!4,18^  were  created  many  years  ago  to  provide  a  level  bitiinm 

An?i  till*"         a"    1n?er!al    eCOn°^    »ith  "ttfrfO^Ign 

Anti  trust  was  proper   In  tts  day,  but  conditions  have  changed    The  rules 

U.  S.  Antitrust  Laws  should  be  modified  to  conform  to  the  reallMe.:  nf 
Sel™   ??o    Sr>f1tl0n-   M,6enen,l     Oou9,as    HcArt°hurhe  ef     e*  "t  e 

asifftt-TtSff*1" of  wor,d  market  eompetition  «*s«as 
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o   Inefficient  R&D  Policy  -  R  &  D  vs.  D  &  R 

The  English-speaking  nations  place  a  high  priority  upon  basic  research. 
There  Is  the  fond  expectation  that  the  knowledge  gained  will  trickle  down 
through  technol ogl cal  i nnovat 1 on ,  to  Industrial  competence  and  finally 
reach  blttofflTtne  °*  trage  competitiveness..  This  policy  has  given 
Britain,  Canada  and  the  U.S.  the  West  post  W-W.I.I.  productivity 
improvement  rates  by  far,  of  all  of  the  Industrial  nations.  Japan,  on  the 
other  hand,  has  concentrated  on  securing  and  Implementing  the  world  s 
finest  technology.  Japanese  productivity  Improvement  Is  generally  more 
than  twice  that  of  the  U.S* 


Our  trade  competitors  do  largely  D.  and  R.  They  have  known  for  many  years 
that  concentration  upon  commercial  objectives  pursuing  only  that  basic 
research  necessary  to  achieve  a  desired  goal,  Is  many  times  more  efficient 
and  timely  than  R.  &  D.  After  all,  basic  research  is  an  International  free 
good,  available  to  everyone  for  the  price  of  the  journals. 


THE  NATIONAL  POLICY  AND  TECHNOLOGY* FOUNDATION 


A  trading  nation  that  aspires  to  an  acceptable  quality  of  life  win  require 
a  high  level  of  efficiency/productivity  from  ell  segments  of  the  society  that 
contribute  to  the  nation's  trade  capability.  This  capability  must  Include 
that  of  the  nations  infrastructure  and  the  delivery  systems  for  education, 
Information,  transportation,  justice,  waste  materials,  etc.  that  are  the 
responsibility  of  local  and  state  government.  The  answer  to  the  loss  of 
national  competitiveness  can  only  lie  In  competitiveness  Improvement.  There 
are  no  quick  fixes  or  easy  cures.  It  took  forty  years  to, dig  the  economic 
hole  we  now  occupy.  It  will  take  years  of  working  together  to  regain  our 
economic  and  trade  leadership. 

The  National  Policy  and  Technology  Foundation  Act  will  put  In  place  the 
mechanisms  lono  needed  to  correct  the  Institutional  and  st ructmral 
^flclencles  that  prevent  a  successful  resolution  of  the  growing 
competitiveness  crisis.  Means  will  exist  to  reverse  the  disadvantages  ana 
disincentives  hobbling  U.S.  industry.  Coherent  national  po  Icy  looking  to 
create  an  environment  conducive  to  Industrial  growth  will  be  sought. 
Institutions  will  exist  to  anticipate  and-  facilitate  the  cooperat  ve 
development  and  deployment  of  the  advanced  technology  neeoed  to  maintain 
international  trade  competitiveness.  Future  Sematechs  will  not  go  begging  for 
a  hospitable  home  while  our  trading  partners  move  to  dominate  ^Hcets  that 
were  ours  for  the  taking.  (A  Congressional  Record  description  of  the 
structure  and  functions  of  the  Foundation  Is  appended.) 
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1.  Information  B>se: 

Means  to  collect,  organize,  m?1ntain  and  efficiently  dissanlnate 
a  current  comprehensive  International  and  domestic  data  base. 

2.  Policy,  Analysis  and  Assessment: 

Means  to  analyze  and  assess  national  problems,  opportunities  and 
policy  alternatives  Including  the  Impact  of  foreign  In  t  Stives 
and  domestic  policies  upon  the  nation's  competitiveness. 

3.  Public  Consensus: 

f??il1tate  P"bHc  aebate  and  consensus  generation  to 
Congress?      *  a"d  rec«™«ta«<"«  for  the  President  and 

4.  Technology,  Development  and  Deployment 

Means  to  facilitate  development,  transfer  and  deployment  of 
Industry    chnolo9y  needed  t0  advance  the  competitiveness  of  U.S. 

of  lilr!!*  l?Jl?  \number  of  5111s  before  the  Congress  addressing  one  or  more 

face  Sou  FlSt  ?ean%hIemenM-  V  J?^]*'  at  least  three  bas1c  1««t™ns 
face  you.  First,  can  the  nation  effective  y  resolve  the  critical  1ssue< 
Including  trade  competitiveness  by  bypassing  or  eliminating  any  of  the  four 
previous  elements?  Second,  Is  the  probability  of  success  enhanced  by  brlnqlna 
the  four  elements  together  into  a  single  working  entity  or Is  It bet*?  to 
continue  with  the  functions  distributed  through  the  Government?  Third  what 
ZUcllZZ^ll0:  °r  °r9an,2at,0nS~  «  ™St  t-ucceeftnte 

W  n«0?'fnh1Ch  f  V*  «ns1de»-1n9.  recommends  the  inclusion  of  al°Pfour 
£  ll °f ^nt°  S  ?1ng  6  naJional  ^ndatlon.  There  are  undoubtedly  many  ways 
to  house  these  basic  elements.     However,  the  overriding  requirement  for  a 

together        "  "e  <tS  abtl1ty  to  br1ng  a11  elements  of  Sur  society 

i«J?i2!C,ud,1  1  can  onl?  a9re*  witn  Pat  Cnoste  Hhen  he  saysi  "In  sum  the 
legislation  you  propose  is  cential  to  any  larger  national  effort  to  imorove 
America's  economic  competitiveness."      -1  1mprove 
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FACILITATING  NATIONAL  POLXCT 


I.       Policy  X«chanii« 

IX.     Policy,  Crtation  and  Structure 

XXX.    Policy  Xnplti»tnt*tl©n 

•)     Ao.ncy  for  Tndu.trl.l  Strvlct  an<5  technology 

b)     Afpindtd  gxaapltt 

2.    National  project  -  rlfth  Generation  Colter  Syttt. 

Central i 

HIT!',  roi.  in  fa  illt.tino  national  policy  i.  ,hown  throotf 
specific  txanpltg  0fi 

1.  The  Policy  Mechanlta 

2.  Policy,  Crtation  and  Structure 

3.  Policy  Implementation 

v!»lch  „.  l»t.»d.d  to  tll„,tr.t.  tht  policy  proc.„.    TiM  .„«,  .„.„ 
ILlt.tlon.  pr.cloo.  «  co«pl.t.  .„„  ccopr.h.n.tv.  ascription  or 
•n.Iy.U.    At  mupU,  AIST  j,  „„,  y,hlcl,  for  lrjjlte<n_ 

lllo.tr.t.  th.  tr.„,l.tto„  of  policy  .t.t.^nt.  i„,0  procr..  .ctton. 
■t»t»  loport.nt.  only  thr..  .,.„,».  of  . 

,l»n  to  illu.tr.t.  «Jor  .„„nt,       tn.  ^  „.„  ^ 
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POLICY  MECHANISM 


INDUSTRIAL  POLICY  BUREAU: 

Struc-jre:   Nine  Oivisions     1)  General  Affairs 

2)  Industrial  Structure  * 

3)  Industrial  finance 

4)  Business  Behavior 

etc. 

Five  Offices        1)  Industrial  Organization  Policy  (Anti-trust) 
2)   Leisure  Deveiopoent 
etc. 

Responsibility:  Overall  coordination  of  indust-ial  policies. 

»  INDUSTRIAL  STRUCTURE  OIVISICM  -  Oi rector:   T.  Tanabe 

Responsibility:   1)   The  study  of  what  Japan's  future  industrial  structure 
should  be.  ,  .  _  , 

2)  Fonaulation  cf  Prograns  for  iepleoenting  this  ideal 
structure  and. coordination  of  policies  when  they  are 
icspleoented. 

3)  Surveys  and  analyzes  new  industries  (e.g.  knowledge- 
intensive  ones) 

4)  To  design  well  coordinated  industrial  structure  policies, 
naterials  ere  gathered  on  a  wide  range  of  industries 
through  the  Industrial  Structure  Council,  an  important 
deliberative  organ  of  HITI  handled  by  the  division. 

MISTRIAL  SIRi'CTUPE  COUNCIL  (20  Committees) 

Responsibility:   On  us  own  initiative  or  in  response  to  guests  oftho 
Minister  of  HITI,  Council  investigates  and  deliben^es  on 
the  direction  of  long  term  and  basic  poMcies.  concerning 
Japan's  industrial  structure.   Council  produces  a  vision 
of  the  country's  industrial  structure  every  year  in  the 
form  of  a  plan  which  is  revised  according  to  the  pattern  of  a 
rolling  plan. 

Outputs:    For  HITI  guidance 

I.  The  Industrial  Structure  in  Japan  -  1963 

2  The  Vision  of  MlTI's  policies  in  the  1970  s 

3.  The  Vision  of  HlTI's  policies  in  the  1930  s 

«.  The  Industrial  Structure  of  JaPan  in  the  1980  s 

S.  Hghlights  of  HlTI's  Policy  for  1981. 
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I .     Fol lcy_  Mechanisa  . 

On  the  faci-7  page,  thret  of  the  aajor  elements  of  a 
national  policy  creating  nechaniss  are  listtd. 

MITX's  Industrial  Policy.  Bureau  has  the  responsibility 
for  overall  coordination  of  industrial  policies. 

The  Industrial  Structure  Division  of  the  Industrial 
Policy  Bureau  is  expected  to  study  the  structure  (composition 
and  nature)  of  Japan's  future  industries. 

The  industrial  Structure  Council  coepcsed  of  outside 
-experts  and  cceounity  representatives  is  the  prenier  policy 
council  of  Japan  and  advises  HITI  on  Ion?  tera  and  basic 
policies  concerning  Japan's  industrial  structure.   A  najor  output 
of  the. Council  is  a  ten  year  large  picture  policy  report  (Vision 
of  HITI's  Policies  in  ±e  Late  1980's)  which  is  revised  annually. 
Coasittees  of  the  Industrial  Structure  Council  and  other  councils 
provide  supporting  policies  consistent  with  the  nation's  objectives 
that  in  turn  lead  to  projects  and  programs  for  implementation. 
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II .  POLICY,  CREATION  A.10  STRUCTURE 


I.      THE  VISICNOF  MTJI  POLICIES  IN  THE  NR-226,  March  17,  198C 

*~By7"^Fhe  fndustrfaT  "Structure  Council 

Provides  the  overall  framework  for  MlTI  policies  for  the  1980*s  and  establishes 
three  new  national  goals: 

1)  "  Contributing  to  the  International  community 

2)  Overcoming  the  limitations  of  natural  resources  and  energy 

3)  leproved  quality  and  comfort  of  Ufa 

II       THE  INDUSTRIAL  STRUCTURE  OF  JAPAH  1H  THE  1980' s  -  FUTURE  OUTLOOK  AM TASKS 
TyT ThennduTtrTaT "Strurturt^ouncTl  B NOT  May  1981 

This  report,  following  the  lines  recommended  by  the  Policy  Vision,  presents 
the  future  outlook  of  the  Industrial  structure  of  Japan  In  the  1980's  and  the 
tasks  that  r:st  be  faced. 

HI.   HIGHLIGHTS  OF  THE  MITI'S  POLICIES  FOR  1981  -  NR-263,  October  12,  19f 

"^n"c5fd"at  "BuTfiJlng  a Tbundatlbn"  for  Sustained  Economic  Growth- 
Cy:   The  Industrial  Structure  Council 

The  annual  report  which,  based  upon  I  and  Il.provldes  the  programs  and  projects 
Implemented  under  the  Policies  during  the  current  year  (1981). 

IV.  RECOMMENDATION  AND  DATA  -  .    June  15,  1S81 
"To  GuTdVTaT«n*roVard  the  21st  Century  by  Promoting  Informatization 

By:   Information  Industry  Cccolttte  of  the  Industrial  Structure  Council 

The  Vision  In  the  1930*s  advances  as  one  of  Its  policies  the  promotion  of 
"Knowledge  Intensive  Technologies".  This  report  outlines  the  Information 
Field*  discussing  problems  and  offering  data  *nd  recommendations. 

V.  REPORT  0*  THE  iHfORMAYION  INDUSTRY  COMMITTEE  ON  'Ij^jyATJSAnON" 

" NR-ZoZ,  Sept.  9,  IjC" 

K    Outlines  the  direction  for  "Informatlsatlon"  and  the  Information  ^^J"  *n 
the  1980's.   Emphasizes  the  need  to  establish  an  Information  or  ented  society 
and  Identifies  the  ffolt  of  the  computer  Information  Pr0«"1n|Jnfu$tjy  J" 
prono:1ng  a  knowledge  Intensive  Industrial  structure  In  the  1980  S.  Problems, 
policies  and  Implementation  measures  are  offered. 
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II •     Policy,  Creation  and  structure 

rive  steps  in  the  progressive  creation  of  national  policy 
aid  a  coherent,  consistent  policy  fr*aevork  are  illustrated  on 
the  facing  page.  (  Page  2-4)    Beginning  with  "The  Vision  of 
ViITl  Policies  in  the  1980*s",  the  Industrial  Structure  Council 
after  public  debate  and  review  produced  a  framework  of  'national 
policies  for  the  1980' s  end  established' three  new  national  goals. 
These  policy  s ..ate cants  forced  the  background  for  the  succeeding 
report  that  provides  the  guidelines  for  the  Industrial  Structure 
of  Japan  in  the  I960'*  indicating  the  industries  and  progress 
that  could  expect  support  during  the  decade* 

To  avoid  the  dangers  of  static  policies  in  a  changing  society, 
the  Industrial  Structure  Council  reviews  HZTT's  policies  every 
year.    The  dates  on  which  the  first  three  reports  were  published 
would  indicate  the  progressive  developaent  of  policy. 

If  a  nation  decide  1  to  overcoat  "the  liaitations  of  natural 
resources  and  energy,"  the  developaent  of  its  Li  formation  processing 
resources  and  industry  is  the  logical  conclusion  reached  by  the 
Industrial  Structure  Council.    Consequently,  the  Council  has  an  ■• 
Information  Industry  Cera  it  tee  which  produced  two  reports  in  1981 
that  built  upon  the  information  policies  advanced  by  the  Council.  Ths 
first  carefully  explored  the  "Information  Field"  discussing .problems 
and  opportunities,  projections  for  the  future  and  a  set  of  recommendations. 
The  second  report  appearing  only  three  months  later  offered  specific 
recommendations  and  programs  whose  implementation  appeared  within  a 
year. 
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1 1 X .    Policy  Implementation 


Jap-n  hat  *  nunber  of  vehiclts  for  the  Implementation  of 
.  national  policy.    The  Agency  of  Industrial  Science  end  Technology, 
MS7.  with  many  leboratpries,  institutions  end  en  ennual  budget 
of  approximately  $700,000,000  is  e  major  contnbutor.    For  lerge 
scele  projects  involving  universityand  Industry,  AIST  will  often 
ect  es  the  l,ad  egency.    ;n  other  ceses  en  Independent,  not  for 
profit  corporetion  with  e  limited  lift  will  be  creeted. 

In  this  section  we  briefly  examine  the  structure,  responsi- 
bilities, project  categories  amd  typicel  progwea  of  AIST.    it  Is 
Important  to  reellze  thet  eech  AIST  program  is  e  direct  end  loglcel 
consequence  of  publicly  debated  end  published  netionel  policy. 
This  consistency  of  policy  enablos  the  verlou*  societal  sectors- 
publlc.  privete.  academic  -  to  join  cooperetlve  progress  extending 
over  lengthy  time  periods  with  full  confidence  In  the  prograa 
continuity  ajd  probably  success. 

Three  specific  examples  of  Policy  Implementation  ere  offered. 
The  first  is  en  lllustretlon  of  the  effectlvity  of  e  policy  to 
encourage  technology  development  in  the  privete  sector.    A  second 
outlines  a  major  netionel  project  opereted  by  *  speclel  not  for 
profit  corporation  and  the  third  Is  e  large  netionel  project 
coordinated  by  AIST.    in  each  case  we  have  sought  the  pertlcular 
policy  statement  which  lead  to  the  project. 
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III.  Policy,  Implementation,  Cont. 

Ill  «.    Agency  of  industrial  Science  and  Technology  of  MITI. 

ViMcUi    Agency  of  Industrial  Science  end  Technology  of  HXTI 

Established*  1948 

Personnel*    4005  (1981) 

Budget}  Approx.  $700,000,000.  (1982) 

Fesponslbllltlesi 

1.  Planning*  dissemination  and  Implementation  of  comprehensive 
policies  related  to  HITI*s  administration  of  Technology. 

2.  Implemen teflon  of  various  experimental  end  research  progress 
In  response  to  soclel  end  administrative  need. 

3.  Includes:    e)  Development  of  neturel  resources. 

b)  Modernization  of  production  methods. 

c)  Upgrading  of  production  technology 

d)  Standardization  of  Industry 

e)  Encourag*  end  subsidize  R«D  In  Japan's  private  sector. 

f)  Comprehensive  system  of  reseerch  end  experimentation 
to  reellze  above  policies.    (HXTI  H.B.77-  p. 115 
AIST  1981-  p.8) 

Organlzetloni 

a)  General  Coordination  Department  (Includes  direction  and  administration) 

1.  National  R4D  programs. 

2.  RSD  of  Basic  ^chnology  for  Future  Industries 

3.  Energy  Technology  Planning 

4.  Technology  Promotion  -  Private  Industry*  nedlcal  *  welfare  technology. 

5.  Prevention  of  industriel  Pollution 

6.  Technology  assessment  t  Planning  of  long  Range  Industriel 
PCD  Strategy. 

b)  Standards  Department 

c)  Sixteen  Institutions  and  Laboratories 

1.  National  Ketrology  Lab 

2.  Geological  Survey 

3.  Mechanical,  Elactrotachnlcal,  Chemical  La&s. 

4.  Ferm.itatlon  Research  institute 

5.  Industrial  Products  Research  Lab. 

6.  Polymers  and  Taxtllas 

7.  Pollution  and  Resources 

8.  Seven  Regional  Government  Industrial  Laboratories. 
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in  a.:cos-r. 

F rq  < e c Cytegpritt : 

X.     Ordinary  RtDifor  development  of  fundamental  technclogy 

IX.    Special  VtDt  for  port  urgent  and  feasiblt  technology 

III.  National  Projects:*  R&D  based  on  coordinated  industrial  and 
.   academic  efforts.  , 

*  ?.^P.5.^*.:?L, 


1.  *  R&D  projects  on  Basic  Technologies  for  Ktw  Industries. 

2.  *  The  Sunshine  Project  -  R&D  on  New  Energy  Technology  (1981  Budget- 

$130,000,000.) 

3.  *  The  Moonlight  Project  -  R&D  on  Energy  Conservation  .Technology 

4.  *  National  R&D  Program  -  Large  Scale  Projects. 

Examples  >  a)  High  speed  computer  systeas 


5.  *  Medical  and  welfare  Equipment  Technology  R&D  -  1981  Budget  - 

$3, SCO, 000. 

6.  Promotion  of  Private  Sector  Technological  Developnent 

a)  Subsidies  for  Important  R&D  projects. 

b)  Investment  (at  low  Interest  rate)  via  Development  Bank. 

c)  Fesearch  Association  System  -  cooperative  research  assoc. 

d)  Technology  Promotion  Tax  system. 

7.  Proration  of  Industrial  Standardization. 

8.  Technology  Assessment. 


Ill  b.    E  xa -r  1  y^s  j»£.^olj^_I  rr  1 cr» n t at i on_ 

Three  sr-clfic  examples  of  policy  lr.plen»ntation  are  given: 

1.  Encourajesent  of  Private  Technology  Developnent  Efforts  -  Taklda  Plken 

2.  National  Project  -  Fifth  Generation  Computer  System. 

3.  National  Project  -  flexible  Manufacturing  Systems  Complex. 


b)  Flexible  Manufacturing  System  Complex  (Total  expend. 
$50  million.) 

c)  Unmanned  Tatloring-System-  Seven  years  -  $60,000,000. 
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XXI  b  (1).  Policy  iMlwntttlon  -  EncouMqwnt  of  Prlvst* 
Technology  WvVYoprant  Efforts. 

Exirr 1« i        T*ktcU  Riktn 

Policy:  Highlights  of  ths  HITI's  policy  for  1981. 

Industrial  structure  Council  (Oct. 12,  1981,  NR-263) 
Section  4.    Promotion  of  Technology  Developnent. 
Recomendatlon  4  -  Encouragement  of  Private  Technology 
Developaent  Efforts  (P.13). 

"To  encourage  technology  development  by 
private  business  enterprises,  the  subsidy 
system  will  be  effectively  utilized  in  such 
i  way  %s  to  stlnulate  tht  development  of 
critical  technology." 

Results x  Tht  consequence  of  long  tern  Industry-governiaent 
cooperation  can  b«  seen  In  the  attached  material 
describing  Takeda  Rlken. 
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Takeda  Riken  is  *  classical  example  of  the  Ability  of  long-range  Industrial 
Policy  to  produce  in  this  cast  a  world  class  manufacturer  of  electronic  tast 
equipment. 

A.  Ml STORE 

Tht  story  of  Takeda  Riktn  is  given  in  tht  following  pages. 

*  1.    In  1954  Takeda  Riktn  industry  was  founded  with  an  initial 
capitalization  of  500,000'  Ytn  {$2,500). 

2.  By  1961,  Takeda  Riktn  rtctivtd  tht  first  of  a  long  series  of  tvo- 
ytar  "Reseerch  Subsidies"  by  tht  Ministry  of  International  Trtdt 
tnd  Induttry  (MITI)  to  devtlop  basic  instrumentation  and  measure- 
ment elements. 

3.  In  1970  tht  Japan  Society  for  the  promotion  of  the  Machine  Industry 
gave  the  company  a  project  for  new  machine  development. 

4.  Four  years  later  in  1974,  Tadeda  Riktn  joined  with  eix  other 
Measuring  'aquipment  manufacturer a  for  MITI'e  rirat  Important 
Technology  Development  Program.    This  subsidy  waa  renewed  in  1970. 

5.  The  Rosearch  .Development  Corporetion  of  Japan  gave  orders  in  1978 
for  the  Joint  development  of  manufacturing  technology  for  magnetic 
resonator  elements. 

B.  RESULTS 

Two  decades  of  extensive  industry  government  cooperation  in  support  of 
national  policies  is  suwned  up  in  the  Kay  1#  1982  issue  of  ELECTRONIC  BUSINESS, 
Page  62. 

"The  appearance  of  ....  Tadeda  Riken  among  the  top  suppliere 
of  semiconductor  production  equipment  eignale  a  trend  of  deep 
concern  to  the  United  States  Suppliers". 

Takeda  Riken  with  710  employees  expected  sales  of  $85,000,000  and  profits  of 
r   >r  $10,030,000  for  fiscal  1980. 


Allen  Rosenstein,  P.E. 
Professor  of  Engineering 
University  of  California 
Los  Angeles 

July  9,  1982 
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Premium  performance  equipment  from  Japan 


The  app-rtrance  of  r*x>  Japanese 
companies.  Taleda  RtKen  and 
Canon  Inc.  amonp  the  ion  luPDhcrs 
of  tern  icq  nductor»prpquet|on  equip- 
ment tiflnals  a  trend  of  deep  f  onee rn 
*o"United  States  suppliers,  which 
KiTe  been  dominant  up  to  now. 
Long  content  with  buying  U.S. 
equipment  with  which  to  make  *neir 
chips.  Japanese  companies  are 
increasingly  turning  to.  and  finding, 
domestic  suppliers  to  meet  their 
needs. 

Untile  Japanese  penetration  of 
other  electronics  markets  such  as 
consumer  and  instrumentation,  Jap* 
anvse  suppliers  of  production  equip- 
ment  for  semiconductors  aren't 
entering  with  tow-end,  lowtechnol* 
op  products.  Takeda  RiVen  makes 
ad\  anced  VLSI  component  testers. 
Canon,  which  manufactures  early* 
feneration  but  still  very  useful 
proximity  mask  aligners,  also  makes 
state oMhcirt  step  and  repeat 
(stepper)  aligners  as  well.  Canon 
"owns"  the  proximity  market  and 
competes  with  leaders  Perkin-Elmer 
Corp.  in  projection  aligners  and 
GCA  Corp.  in  steppers. 

The  Lpanese  pattern  is  repcatint 
itself  m  one  respect.  Ifietr  nome 
market  pro\?des  a  baseTrom  which 
(dallackUb  and oiner  markets.  'I 
•ihm^  JoTTB  Be  kidding  yourself  If 
you  M>  ihev're  not  a  threat,"  says 
No*,  J  C  MacDonald,  director  of 
marketing  for  the  semiconductor 
operations  of  Perkln.Ei«ier.  "Look 
at  the  huge  potential  market  in 


Japan  alone,"  he  says.  **Tney've  got 
to  be  setting  themselves  up  (for 
penetration  elsewhere].  TTiey  have 
all  the  incentives  they  need." 

Canon's  new  protection  aligner, 
competitive  with  Perkin«Elmtr's. 
should  do  well  in  Japan  and  "pick  up 
market  share  here."  observes  O. 
Dan  Hutcheson,  vice  president  of 
markewesearch  firm  VLSI  Re« 
search  Inc.  Canon's  machine  has 
automatic  alignment,  "which  means 
that  National  Semiconductor  (which 
uses  several!  an  have  one  operator 
run  three  aligners,"  he  says.  Tnat 
tedt'ces  labor  costs  "phenomenal hrM 
while  also  increasing  throughput,  be 
adds. 

As  good  as  Canon  fa,  it's  Tokyo 
Electron  Ltd.  (TEL)  that  could 
become  the  No.  1  semiconductor- 
equipment  supplier  by  the  end  of  the 
decade  tf  the  present  trend  contin- 
ues, according  to  VLSI  Research. 
The  company  has  been  aggressuely 
pursuing  cross* licensing  agreements 
with  major  U.S.  suppliers  that  give 
it  manufacturing  nghts  in  Japan. 
Agreements  so  far  include  Cobtlt's 
wafer-prober  and  wafcMracfc  sys« 
terns.  TRE's  stepping  aligner  and 
Thermco's  diffusion  furnace.  "They 
get  the  license  jo  manufacture  a 
p£cr*oT"*gu.prp<nTin  **p™  »"< 


ihen  impro\conJt ."  such  as  Cobtlt's 
wafer  prober,  hutcheson  notes. 

Moreover,  TEL  also  is  a  sales 
representati\e  for  E.T.  Systems* 
plasma  etchers.  Vanan's  Ion  inv 


planters  and  Mech<El's  wire  bond 
ers,  Hutcheson  says,  Whereas  TEL 
mas  only  No  15  in  equipment  sales 
in  1980,  it  could  mot  e  up  fast  as  part 
of  a  total  business  that  includes 
complementary  expertise  in  comput- 
er-controlled systems,  measure- 
ment«ana!ysts  system*  and  electronic 
components,  VLSI  Research  points 
out. 

Tokyo  Ohka  Kog)o  Co..  already 
the  world's  No.  1  supplier  of  plasma 
etchers,  a  another  one  to  watch. 
Hutcheson  says,  One  of  the  reasons 
it  makes  good  plasma  etchers  is  that 
it's  also  a  strong  photoresist  • 
manufacturer  and  under  tands  the 
materials  side  of  the  bus.  *ess. 

Nihon  Jido  Siegyo,  by  offering 
full)  automatic  inspection  ^equip- 
ment for  masks  and  reticles,  ments 
w  atching  also,  Automatic  inspection 
is  important  because  as  many  as  8 
million  one«mtcron  places  for  de- 
fects could  lie  on  a  four-inch  wafer, 
Hutcheson  expl.  «s  An  automatic 
inspector  can  catch  up  to  foe  limes 
more  defects  than  an  operator  an 

Giant  Hitachi  Ltd.  could  be 
important  In  the  equipment  bust* 
ness.  but  it's  not  clear  whether  it  will 
enter  the  market  or  build  pnmanl) 
for  internal  use.  Hutcheson  says. 
Nikon  has  applied  its  well  known 
expertise  in  optics  to  make  one  of 
the  better  steppers,  he  says.  1 

Other  Japanese  competitors  In* 
dude  Ando  Electric  in  testing  and 
Anelva  in  plasma  etching  and 
vacuum  deposition. 


6?  :LrCtPO«vC  ftU&NESS ' 
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^keda  Riken  is  up  to  the  challenge. 


Tfefceda  Rtfcan  industry  Oo^Ltd. 
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Company  information 


•  I»ftot«r*4MM 

T«l*4«  RiVia  lAduitry  Co,  Ud. 

K**4  0fnc«t|.3M.AukKte..Nma»V  , 
Tot  T*  I 

nwM.TMrttxMiu 

abtt  Ad4i  TWTHOMCS  TOKYO  TW«i'  2:J.2l«0> 

ru*ti  j  in.  fwU^<wcr*«ii  ******  Ht.)*p*» 
rw  tou>l**ni  t*u..:h;j:i 

•Ctyfttl 

YM4000000QO 

Kuw*  Ltd. 
Suits*  tUctrm*  Uk 

TVt  n'.mm  fa*  ft  Mirv*  C*.  Ltd. 

TVt  OikIcIu  Ktnr>*  B*a1  ltd. 

inwtin 

R.wi  Ii$mMi(im  (Xmu<  ft  FmtdMt 

(ivcvttvt  Vict  fm>fl— t 
N«Urv  C««cvt?v«  M**<fttf  D/*CMt 

«A6Fr*dvCtmDuutM) 

ICtmi «J  tt«juj«r  *f  C*rp*f*l* 
rUviiM  Crtvi) 

Dtm**v. C****l  U***#h  «4 

Kill*  K*r  !»•«.•  ftr«ct«r 

lOrpwty  CrttffJ  M*Mf«r  «4  frf«**nA« 

W  rr*4wcUM  CenlrW  D«9«im*iJ 
Hll*  A  oil  Rfrrt** 

\C*f*ttl  MlA4f«f  tf  M«UfUl 

T«J*rv  KumiU  Dmct** 
(trMDl 

tCttwrri  Mim|*i  •(  Ad?uu»tf  ifao* 
Stw*v  T*UK«/«       Awl  tor 


D«*4<fcJ  Kurt*  >ul  ltd. 

MmaOHk* 

K— MUUifti  truck,  1*4  y« 

TlwB«Ut4T*ir>Ud 

|«PM  l**  Ttn»  Cftdl  IwiLU 

Tl*  Yw*J*>rt<  ft  B«dl**C*.Ud. 


•  ft  Y»*f  rU**cUl  2#«Ww 
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•Takada  Mat  fo<K»tnr  CcuW  wt»  Uttt  la  Tanya. 

Capital  500  tbouaand  yao.  Stortad  production  of  aaoatthm 

Dactraawtatn. 
US? 

•SUrtUpwAictioaoCtkctwateCwJiiwf, 
UN 

oytaia  facJUty  waa  atwly  bulM  it  N«ria*hi  T6kf. 

•  btorad  ouarfty  production  af  U#lto]  Countora. 

atopanad  •  SaJaa/Sarrtca  Offica  la  OnnU. 

?Awaxdad  lHl^mi^Su^W*<>MWctrTo( 
btoraattonal  Trada  ft  Induatry  (MTTIl 

t>«eniMd  Capital  to  t  MJioa  Yan. 
AjJJt  ax  additional  pUat 

•  Hcnorad  aa  «Q  aieattoot  i»adiu«/a»aB  antarprina  by 

Tblyo  Metropolitan  Offica, 

•  Awardad  ItM  Rwi^H  ftrit'dv  b»  MTTL 

4  Cot  •rod  quantity  production  of  Distal  Voltoalara. 
• Opanad  Salet/Serviea  Office  In  N*w«  *»d  Ky^ee*. 
MM 

•  Hooorod  by  T**o  Metropeiiton  Office  fcr  t«MH*  direct 
read*  of  Frequency  Counter. 

•Kooortd  by  MedJura.$men^wrprl»ee  Apency  **  en 
txctUtat  tntirprite. 

•  Increased  Capital  to  40  Million  Yon. 

•  Awarded "1K4* march  Subsidy  by  MfTI. 



•  Awarded  1  MO  Jlesearch  Subsidy  BY  Mm. 

ml  ~  ~ 

•  Built  6  plant  for  measuring  tyttenw. 

•  Opened  Salea/Semca  Offica  ia  Yokohama.  Mlto  end  Sendal. 

INI 

>  Op«n«d  •  Seles'Service  Office  In  N»f*oo. 
'ft  Awarded  1940  Research.  Subsidy  by  MTTL 

?/l!>arded  1M9  Research  SubtkkbY  MTU. 

•  Built  e  mw  facility  to  Cyo<fc  faf  EnpUeertof.  Develop*** 
1       Production..  , 

*  Kaivad  i  proaotta  a-rojact  for  new  Machine  develop**** 

*  ,rom  the  Japan  SocUty  for  the  pronwttoaaf 
Machine  Industry. 

^Wended  producte  Vc*  Into  Mb*coepuUr  controlled 
■seasiuinf  aysteeu. 


•  Started  bondtaf  of  fJeCiDoeccpee  and  Mao  Generators 
iindatMafraMaMaatw^rb^a, 

•  Awarded  ltnito—archSttbridrbyMm 

Tsuccoeded  to  ikTilrjr  fTrrl  Tt""*  1  q      Si*ton  in 
ceoperettoa  wifc  Japan  Sactoty  (or  be  rYoaotton  of 


•  StortoddtotriWt^af1UaW«$ia^Att*lifilaSyatoa 
lader  an  atraaaaantwtdi  Nfcotot  Wandflc  Corporation, 
a  Awarded  \%n  T  t  -  UTT*  frnWfr  iT  Mffl 


•  Awardad  it73 


SaWfjyhfMm 


tfl74 

•  locraaaed  Capital  to  US  Mffltoo  Van. 
•Temlnatod  the  arrnataaant  with  Pfcilfra. 

•  fctoed  MJTtt  First  Intnertea*  Teek^  Oeveiopn>ent 
fntcm^rm  t  other  moeeurtflQ-  ooulpoent  taalarv 

?mV  Mlto*  Goto  succeeded  the  ftesideaL 

•  Proceeded  rattonaUxaUon  of  maoaiaoant  constitution 
undar  tha  raatsaioa. 

•  fecraaaad  Capital  to  150  MiMioo  Van. 

?jtoortafllxad  tha  nunafawant  with  gaif  al  Mfthlpattoq  by 
ralltau.  l^aaa*t»u^oi.*w.Tayo  Laaaa.  Nlaaan  Flra  ft 
Martoa  toaaranea.  and  OaHcH  Kanjyo  Bank. 

•  AnwMncad  naw  »adata  af  LSI  Ttat  Syatonw. 

ft  Awardad  Saeond  Important  Tachaolofy  D>vatop«aot 

SttteVdyafRm: 
tfTT 

•  Mr.  Stoat  Kafwa  waa  alactad  tha  pmWant. 

•  WiAdrawal  froai  caawwtor  cootroUad  Maaaurtof  S/*tao» 
to  lapcova  tfca  proflUblllty. 

•'.arotoatodAa  a|»«o«rt  with  NlcoUtScitntific  Corooratloo. 

•  Koftomd  fer  oaoa*rathra  raaaarch  «  a  toaaphaona 
Standard  EqolpaMnt  by  Etoctia  Tachnkal  Laboratory. 

•  Awardad  for  darotopaiaot  raault  of  LSltaat  Syitatna  by  tha 
Japan  Sodaty  for  tha  Froswttoo  of  Maehina  ladustry. 

IfTt 

•  Qfdrad  by  Raaaarch  Davalopoant  Corporation  of  Japan 
tan5SS7TOl5xnont  of  cuaufacturint  tachnoloiy  for 
BatD^TraaoAator  ataoant  tYttrwa  iron 
Cantatr  with  Fuji  Doctrocbaadcal  Co,Ud 

mt 

-  Incraaaad  capital  to  250  miUtoo  yan. 

.wfdad  Wt  aubttdLby  MIT1  (for  Z  yt*ni 
It  naw  plant  at  Cyotfa  iaeility. 
MB 

•  Incraaaad  capital  to  400  million  ytn. 

•  Opanad  a  SalaarSorvtca  Of  flea  In  Tkukuba. 


•  Awj 

•  BUUI 
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The  technological  history  of  Takeda  Riken 


2-15 


1965 


1970 


•  DCAnpEfltraad  A-0  CoQTtriJcaTKkaoloilo 
Ttladt  JUte  combats  t  vttl  •ewaalolfuadaawaui 
nwuurai  ttcaaofofy  wttk  tdvtacod  DC  MpUfitr  taca- 
ixs^cy  to  nilaM  hitfdy  tub*  tad  acrvratt  raeuwrt- 
Mei  o*  cxtrwMtr  small         tad  cwubL  Tbt  tsca- 
aofefict  iecorporutd  lo  our  taalc*  tad  dp t»l 
coavtrtm.  ktfJr  "«bi«  *o!ttjo  r«*«sori  tad 
pfcysxal  Qvtaiity  baaarutfs  trt  tt*  mvlt  of  what  a 
Mjd  »*»»•.  D*  utu  appUt  to  our  7-1  IdfrtcSfital 
voltaxttr.  dfrtti  thaf*ce*»«.  m***<x»  wtup» 
♦rtritor  tad  othtf  products.  AH  of  tfcm  tro 
^tformtftct  products  »h*ca.  »htti  vtrfoad  with  a 
mcroconpultr.  ach»*»*  «ort  mteUiftol  etaswrteioat. 

t  IL'jh  t ptri  pub*  hifb  frequtacy  ttchactetStt 
la  19)7.  TaVtda  *i*tn«arttitd  tat  first  tttctroue 
couftter  mao>iafoptn.SuKt  than  TaltdaKikati  baa 
"  UptpKt»Jthadvaac«»a  commutation*  tt<haeletr 
Afld  Kit  wtroductd  (tract  sttta*  lOOMHs  tUctrowc 
cottftttr*.  500  MHs  couattt*  tad  lOOOMHa  oodate. 
Hi|h  iptad  puht  tKhnotofy  taablad  ut  lo  maaufacturt 
tat  »orld  i  fastest— tOOWHs— VLSI  Int  i>ttt«  tad 
our  hoMr«p*&CY  '•cf»o»©n  P«wJ»d  iha  baia  for  tat 
mtAufacwrt  o/  sptctrum  aaal>rtrs  for  aaaJysia*  tbt 
f  rtqytoat*  of  r  aifeo  w  » vat 

t  AppUtd  Computer  Ttthfiofogy 

AppLtd  coopwtir  itthfiolorv  has  optaed  a  atw  aj« 
to  ratasurwvt  instruments  Th*  techfiofcfY  «*  »**d  us  a 
vir^y  of  cocaatrdtl  sisjens  tad  it  shared  la  LSI  teat 
tittemt  tad  tboM  with  CP-IS.  It  also  piayt  ta  important 
roJa  ta  tat  mteBiftnt  ntesuf  total  prttr in  of  Tifctda 
RiAta.laconiuaction»>th>»MftMtrtltcaaolocT  la* 
cludiflf  FIT  al  soman,  applnd  computer  tocfenotccr  it 
no*  ba»o|  Incorporated  uj  owf  d»|»tt!  spectrum  eaalyter 
»» *  first  sttp  to*  trd  tnltrftd  tattUfttl  measurement. 

History  in  quality  assurance 


c 


answyggtaloaiwartjo* 


0 


C 


c 
c 

X 


C*  o»gm  iwtttummtm 


G 


•  laoaa  i  6m  pmaie  (twi  U*»  Irttjattci  tfandtrd 

•  lun&iC*4  tfca  ntct^t  of  i/ectib&Tf  it  Aa  a*  tiaaal  standards. 
Tu»>  eejwpped  tkt  Headerd  nmrMMatt  incMag  UttdtH  ctBt. 
Startd  atfrittf  if  miwww  rtmlw. 

•  CM^«4>Wtt*Mtrdt*a(ri>or)(r«MitM»triNf«ir|Wirf  tt*CI 

•  Ori*ou«4  tW  QvtUj  AmrMCl  Crwo  W  C«Mr«l  tkt  pratkici  t  «Mk*T 
■  i  *m  i  wd»  **J  •:«•  »t  r^r-  M  HIW    »fK«c»l  kclMttw 
aitobtld 

•  twc*!  tW  rvtMWa  U*«  f  f***«a  *'         M  Wr«  ** 
MrvK  i*|  t*  imm  H  rtu^«rc«  trtCttbiLrf 

•  E«tw/l«4h.k)br>dt»caiM(ofv 


•  OmWp*j  *«J  «^»f*cr»r«l  btk  Ktd**i  »<l^t»  «*bir>  ««^t 

•  bubUM  t  •urwtf  n  »'••  <M  W>  t¥* »»»  »wu  mci  »» UMf 

A»jMWldCty«ttlMCiB*MrB.  , . 

•  8w*i  •        tiwiMi  i)tM  fwA«  tcewKt  ttApi*!  »c»t*r«f 

•  Aott  »  m«  KMdwd  Ub»r^r»  l»*C  «04«a  Mto*wi  cott*»-« 

ml&&iiUKmm*~*K*t+i+*«*»**i  ********* 
tupMMttftliftctMjdjpUllCt. 

•  JgcMtMilMlt  tU  (mi  |0Mp»MM  *«t«*t«  lUadtrt  t'tttfl  **° 

drit**f^ilwrjtC1f«TKkMCtrUbMiM(T 

•  lt^»rc«4««ifi)tr»M«»«r*<*-ctit*^«<«tl  OP- 
ftMUMtaOMI0"0> 
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7f\r>'»JUS*f»>©r>  ......  . 

•  Itt  It  rpo»wt!»»^rdiTtiw J  JCMii»»CKi> 

..I.,  pUr« tllM foep«>  l« P*m ^^^Tlll^L 
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2ZI  b  (2).     Policy  Iagleaentetion  -  national  Projtct. 


Example :  Fifth  Generation  Cosputer  Systr?s 

"policy;  Report  of  tht  Znforaatlon  Industry  cosaittee 

of  tht  Industrial  Structure  Council 
(Septenber  9,  1981  -  NR-262.  P. 25.) 

Section  3.    "Developesnt  of  Guiding  and 
Innovative  Technologies." 

Recoeaondation  2.  "Research  end  Developaent 
of  a  Fifth  Generation  Coaputer." 

Project  Manager i     Institute  for  New  Generation  Coaputer  Technology. 

A  non-profit  organization  eetabliehed  April  14* 
1982,  ICOT.  is  supported  by  the  government, 
ecadeaic  institutions  end  coeputer  aanufacturers. 

Outline  of  Plena* ,  See  ettached. 

Prograa;  Ten  years. 

First  etep  -  3  years:  Developaent  of  basic 
coeputer  technology. 

Second  step  -  4  years:    Developaent  of  subsidizetion. 

Third  step  -  3  years i  Developaent  of  total  systea. 
Funding:  $40*000*000  for  first  step. 

Initial  Organization:    Forty  experts  froa  university*  industry. 

governaent.    Salaries  peid  by  MITI  for  three  years. 
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OUTLINE  OF 
RESEA  RCH  AND  DEVELOPMENT  PLANS 
FOR  FIFTH  GENERATION 
COMPUTER  SYSTEMS 


.May  1982 

ICOT 

Institute  for  New  Generation  Computer  Technology 
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2-13. 


INSTITUTE  FO*  M»  <£KERATI0»  COUPVTER  TECHWLOGT 


IHTROOUCTIOK  * 


Computers  hive  beceae-;  indispensable  tools  in  our  oodern  society. 
The  computers  are  being  used.  in  *aere  fields  for  sore  variety  of 
applications  <irt  .for  asre  aaovnt  of  information  by  no  re  non-cocputer- 
profession*! s.  However,  the  current  computer  technology  his  its 
own  lialt  not  &  be  able  to  ueet  these  needs  in  the  very  neir 
future.  We  will  need  new  ccaputer  system  based  on  innovative 
theory  **d  technology,  which  we  neae  the  Fifth"Generation  Ccaputer 
Sys55^-  ,  P*  ***  ccaputer  systeas  will  work  as  issistants  to 
aankind  with  easy  accessibility,  hi  eh  performance  and  advanced 
functions. 

Under  these  circuastances  we  launched  a  new  institute  for  research 
in  the  -Fifth  Generation  Computer  Systeas.  The  Institute  is  a 
non-profit  organization  for  research  purpose,  supported  by  the 
Government,  acadeaic institutions  end  cooputer  manufactures. 

The  new  ccaputer  systeas  should  contribute  to  the  benefit  of  all 
oankind  and  our  next  generation.  Therefore,'  we  expect  to  prooote 
international  cooperation  in  tke  project,  exchanging  information 
and  achievements  to  the  mutual  benefit  of  -  all  involved  in  the 
world. 


Junf,  1982 


INSTITUTE  FOR  NEW  GENERATION  COMPUTER  TECHNOLOGY 
ORGANIZATION 


Establishment:   April  M,  1932 


Board  of 
Counsellors 


10  members 


President 
(Takuaa  YuaMFOto) 


Executive  Director 
(Tadashl  Yoshloka) 


General  Affairs 
Office 


Administration 
Oeparteent 


Administration 
Section 


Internatlotal 
Relations  Dept. 


Board  of 
Directors 


Policy 
Committee 


Auditor 


40  members  _ 


ICOT  Research  Center^ 

(Director: 
Kazuhlrn  Fuchl) 


-  First  Research  Laboratory 


Management 
Committee 


Technology 
Coaaittee 


Reseirch  Planning 
Department*  


Accounting 
Section 


International 
Relations  Section 


Research  Planning 
Section 


Second  Research  Laboratory 


„  Third  Research  Laboratory 
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Hi  b\2) .    Policy  trgrle-aentation  -  National  Project 


Flexible  Manufacturing  Systea  Complex  Provided 
with  Laser. 


Policy: 


Cbjecti 


Tht  industrial  Structure  of  Japan  in  tha  1980's 
(Susnary).  -  Future  OutlooJc  and  Tasks  -  May  1981; 
31-44,  P.  45. 

Basad  on  ctaterials  fumJ^htd  by  tha  Industrial 
Structuxa  Division,  industrial  Policy  Burttu,  MI7I. 

"Processes.  Art  as  of  autonatior*  will  axpand 
through  utilization  of  industrial 
robots,  with  grtatar  flaxibility  to 
adapt  tha  operations  to  the  need 
for  pro  I -^.ing  larger  varieties  of 
products  in  saaller  quantities." 


To  establish  a  cooplex  aanufacturing  systaa  that 
offers  rapid  and  flexible  production  of  nachine 
cccpononts  in  saall  batches* 

Pro j act  Manager:  Agency  cf  Industrial  Science  and  Technology!  MITI. 

Duration:  Seven  years. 

Budgets  $50,000*000. 

Participation:  .  Three  Governoent  Laboratories 
.  Twenty  Privet*  Ccopanies 

Organization:       Fiv*  technical  subcommittees  include  four  RfiD 
groups  organized  to  address  critical  technology 
problems.  (See  attached.) 
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nr./:  »»«c,  r;cr:ctt-.  ~ 

.mi.?* •!▼-«  i •:«•%<> 
:  tic-  •      ;  ra-"  ^ 


Tx«XTx   r'-"v 

,.T  I  •    '  •  —  "T«-..*Jt»)<t-»?«*  ^H'1 

•         ••-*•*»>.  ;u.>**;  ml'.:. 


f    9    (I    #  /f 


/ 

^s^ScS^mSSS^ 

Tiicja,  


TOSHIIA  MACHINE  CO,  LTO. 
TOYOOA MACHINE  WORKS. LTO. 
UAKINO MILLING  MAC  '^E  CO.  LTD 
HITACHI  SIIKI  CO,  LTO. 
YAMAZAKJ  MACHINERY  WORKS  LTC 
YAS  KAWA I LICT  AlC  M  KJ.  CO  „  LTO. 

IfMKAftAJMA     liMA  NlAWMMTfetl  CO.  I*  9 

kom  steel  .a 

MlTSUtlSHI  Hl..  YY  IN  DUSTMCS.  LTO. 
AIOA  ENGINEERING.  LTO. 


MITSUBISHI  ELECTRIC  CO  JVC  RATION 
TOSHIIA  CORPORATION 
NlffON  ELECTRIC  CO,  LTO. 
MATSUSHITA  RESEARCH  INSTITUTI  TOKv?  ,sC 
KORItALTO.' 
SUMITOMO  ELECTRIC  INDUSTRIES.  LTO. 
f  PUJTSUFANUCLta 
,OKUMA  MACHINERY  WORKS. LTO. 
,  pfttH*ilt+QH  KOKJ  CO,  LTO. 
•  OW/fUiCrmC  INDUSTRY  COMPANY  LTO. 


,  li»«f  App*c«*>o  W.G 
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Research  md  Pevlfcpmsnt  Prognm 


•  RuO  Flow  CMrt  for.Ffutb'i  '.'Mufctuting  $.*&::  i  Cornplix  ttovittd r/»th  lutf 


Tke'^a'OfV 


|l*nk  Fiftf  Ttch*0«©f» 


U»*  ApphCltiOft 


Inch  "  e  A*cv*«  SyMfTI 


Mm***!  T>d>no>fy 


!  i 


•rf  m*«  *00  kj.  mi  i  g  **** 
CV»«V,.*tf  ?vw  mu  joa 


fro** 

Continuity  nfe* 

WW  hr.  •«<  pow* 
U«l<Mm^w  t*fk«*KYfnmlS* 

b«r**ktfW 


1t7t 


Mf/twfKtwvf  Symm  Compel 


Im<  Of  Min«jf*ctufiAt 
Svmm  Cow*** 


CemefciTtnPkirtt 


F  »br*4tto«  of  Mtflwf  Ktori*! 
Svrt»»»Conr<c«««TtttFl»*t 


0*t-|*  Tmi  RwfMfa^ 


?.  Mt:**<Af  Ttc*M>3«ofy 

4  A^C-vitk  Ao*t^*y  T*<ttn«:ofy 
1  la  it*  AeoR-atSon  Tach»>©JOfy 

1  *w»«»»t»e  Oc;rou  Ttcfcnoltcr  Rft  0  tt  Acaxtcy  0.*?**.  TVtwfclt  O^fl^i  a*  Otfw  0«y*M  TKMetootft 
7.  Of^n  at*  W^mnx+f*  Ti*"4o*fi  RAD  *f  D«vfn  antf  fr**wct&/i  Mara* -ntm  Ta<*r*>itt*« 

•wOfft  (M  Xcn»V|         ©o  2S3  1,M?  2434 


RftO  9i  C«f«t|i  MacMnVt)  lAttfianbmi  f*  MXaM  CUmantat  TKhAOltfiM 
RAD  a>f  Comfikm  flank  Fate         Ma<»>a<u»m»  a*0  Raf*u4  |ltm«n«M  Ttdv*lctm 
R  ft  0  tt  Compk>«  AmmWy  MicKanltmi  HNl'^M  CdmCAUl  TlcWn^ 
R  ft  D  •#  taaar  OKttato/*,  U«r  Cm  vol  Svita***  vt  ttttt  MK^bi^i  tnhKlfm 
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ATTACHMENT  « 


POLICY  PLANNING  INFORMATION  SYSTEM 
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jwajti  wucr  nrntrwr  xseonwrzo*  snrm 
and 

**<**nl*m  far  Information  Collection,  Orcanitatlon, 
,  fxpc—tinql  Olfttmiiutlon  and  Utilisation 


Pis  cm  a  loo 


Matarlala,  •«*r*y  *M  Information  am  thraa  of  tha  moat  oracloua 
**»«ta  of  any  ajodarn  aoelaty.  * 


ewlj^WlUsmoo.  built  upon  th.ir  ability  to  prooaaa  nata rial.. 
^^•^S?  ••«•         m  aoelaty,  itarnad  to  pxboaaa  anamr^ 

fu«Ufi  by  omt  rabidly  incraaaibg  ability  to probata  Infonamtlon. 
J*54a  fJco^Ulof  tbt  cantral  roU  of  *  information  in  aoci.tal  daclalon 
and  policy  aakln*  baa  boilt  an  .laborata-ayatam  to  oollacl,  prS..! 
diMtadnata  and  utiU*o  information  both  fro*  vitfaia  and  oo^uT 
Japan. 

A.   lattamal  Information.  fr.a>;,  foralfn  data. 

£j**°*J«    in  tbo  MSO'a,  tha  Japanaaa  btcama  conoarnad  aboct 
Mlmd  trada,  l.a*,  ■ajmiactuxara  oparatinff  vltbont  dttaliad 
infora*tlon  oo  *ut  tbay  aaould  bo  prodmcia*  for  varlooa 
foxolgb  aarkata.   za  l«t,  Km  aatabliahtd  aa  a  ptfeUc  corporation, 

J*m  tmajoL  ttj»  onaaatxrxm  (jwo) 

1.  rvmdaaautal  function  -  tha  dlaiaadnatlcn  of  Information. 

2.  Staffing  i 

a)  Kay  paraonnal  Indodlng  Frtaldant  and  emcqUto  Vlca  praaidtnt 
from  Km.  *  ' 

b)  Virtually  all  of  «Wi  ortraaa*  paraonnal  ara  Km  tranafaraaa 
wno  ratara  to  Km  to  cent  Urea  thalr  carta  ra. 

c)  Am  of  March  WW  -  13U  amployaaa  (S91  domaatlo  and  141  onr- 

SAM*) 

3.  Chartar  and  organisation  -attached  p. 3*3. 

4.  Amraal  bodgat  -      000,000  omc». 

s*    rnt»rn*l  infotmatlom  -  doaaatlo  data 

n*»  rob  and  ttatlatlca  Oopnrtamnt  of  the  Sacra tarltt  la  raaponalbla 
fori 

1.  Coqpllatloa  of  ttatlatlca.    Including  tha  Canton  of  Manufacturtra 
2*  Aoalyua  of  ttatlatlca. 
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3-2 

Thm  Policy  Planning  rnform*U°o  ggtgg  Officj,  of  th*  KXTX  S#cr*tarUt 
ha*  d«nlop«d  ft  coapuxariiod  policy  Planning  lnfor»»tlon  Syitas  -  PUS 
(in  attachad  **• 

X.   Function  -  to'prorida  abundanr  data  and  powfoi  •oftwara  tooU 
to  support  poilcy-aaJdng  wvd  dacltlon-naklng  In  KXTX. 

2.   Orginlutlon  of  PPXS 

a.  -  data  sssssa  * 

1.  GoYarnaant  Ag»nclat 

a.  KXTX 

b.  Klnlttry  of  financ*  ' 

c.  Economic  Planning  Agancy 

d.  ptIm  klniaur's  Offlca 

a.  Ki   i  try -of..  Labor 

f .  Adainittratloo.  Kanagaatnt  AgtncUs 
a>,  »*nk  of  Japan 

h.  ate. 

2.  Information  Sarric*  Corporation* 
*    a.  JET  AO 

b.  zee 

e->  JAIATIC  ,(pat*nt*>  . 

3.  industrial  Croopo 

4.  XnUrnational  OrganiaationJ  (  O.K..  ate.) 

b.  DATA  BAStS 

X.  EnUrpriM* 

2.  Technology  m 

3.  Xnunational  Trada 

4.  xnurnational  Economy , 

5.  Kinaral  Patourca*  and  Enargy 

6.  XnAutrlU  XcUTlty  ««S  KArttit 

7.  Kacro^oonomlc  inductora  of  Japan 
t.  pollution  Control 

c.  somtAici 

"  1.  Katriml  end  Editing 

2.  Tabulation 

»3.  Crc^b  Display 

4.  Analyala 

5.  Kodal  Building  and  simulation 

d. 

1.  KXTX  (has  40  tarsdnali) 

2.  Agancy  of  national  Patourca  a  Enargy 

3.  Patant  Off  loo 

4.  small  and  Kadlua  Entarpriaa  Agancy 

5.  Pmgional  turtaot  of  KXTX  <•) 

6.  KXTX  Training  inatituta 

7.  Klniitry  of  foraiga  Affairs 
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General  Background 


The  Japan  External  Tad*  Organiza- 
tion -  JETRO  -  w«  foundtd  with 
Japanese  Government  capital  in 
1958  as  non-profit  organization  for 
tht  promotion  of  trad*.  Prior  to 
that,  in  the  confusion  of  tht  pott  < 
war  years,  a  number  of  Govemraen-  « 
taJ  and  private-sector  organizations 
geared  to  txport  promotion  had 
jnadt  their  appearance. 

Aware  of  th*  dislocated  .nature  of 
the  ..-lion's  wade  activities,  tht 
Ministry  of  International  Trade  and 
industry  (MIT1)  realized  the  need 
for  a  new  organization  into  which 
ail  Japan's  international  trade 
promotional  functions  could  U 
incorporated  The  Ministry 
proposed  the  csttblishmtnt  of  such 
an  integrated  organization,  and 
accordingly,  legislation  for  the 
Jap?n  External  Trade- Organization 
was  presented  and  enacted  at  the 
28th  Ordinary  Session  of  the  Diet 
in  1958  (Law -95,  April  26, 1958; 
Revised  Law  »169,  July  11, 1958). 
The  new  organization  was  fully 
capitalized  by  the  Japanese  Govern- 
ment at  ¥2,000  mitlion  and  had  a 
total  op  a ational  buc'jet  of  ¥  1 ,81 2 
mil!  ion. 

In  1958,  the  year  JETRO  was 
founded,  Japan's  total  trade  volume 
stood  at  US$3,000  million  (exports 
USSZ876  million  A  imports 
USS  3,033  million).  Twenty-two  years 
later,  in  1980,  this  had  reached  a 
value  of  US$270335  million 
(exports  USH29.S07  million  A 
imports  US$140428  million).  Over 
the  tame  period,  JETRO's  capita* 
zation  increased  to  ¥10,200 
million  and  the»total  annual . 
operational  budget  rose  to  ¥1 5,500 
million,  with  ¥9,550  million 
contributed  by  the  Government. 


Concurrent  with  this  expansion  of 
JETRO's  operations  was  a  significant 
change  in  tnc  climate  surrounding 
world  trade,- as  represented  by 
increasing  interdependence  among 
national  economies  and  drverufica* 
♦x  n  of  the  structure  of  the  world 
economy.  In  accordance  with  these 
changes,  tht  role  assigned  to 
JETRO,  which  initially  placed  more 
emphasis  on  tht  promotion  of 
exports  from  Japan,  cam*  tc 
encompass  more  varied  functions, 
including  tht  promotion  of  mutual 
understanding  among  trading 
partners,  import  promotion  - 
particularly  manufactured  goods, 
cooperative  efforts  to  help  drnlop 
overseas  trade  capability  in  develop- 
ing countries,  and  liaison  between 
small*  and  medium-scale  industries 
in  Japan  and  their  overseas  counter- 
parts. These  functions  now  consti- 
tute JETRO'S  fundamental  roieand 
are  equally  Important  as  tht 
organization's  initial  activity  of 
export  promotion. 
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The  organization  and  operation  of 
.the  Japan  External  Trade  Orpniaa- 
ion  are  set  out  and  governed  by 
specially  enacted  legislation 
ActMties  authorized  for  jETROby 
this  legal  framework  can  be 
summarized  at  follows: 

1)  Research  into  international  trade 
,  and  publication  of  research 

results; 

2)  Intrcductiain  and  publicity  of  the 
industry  and  merchandise  of 
Japan; 

3)  Services  to  facilitate  in  temationaJ 
trade  transactions; 

4)  Pub  cation  and  distribution  of 
prinzed  materials  on  mternational 
trade; 

5)  Holding  of,  or  participation  in, 
exhibitions,  trade  fairs  and 
similar  events,  and  services  to 
facilitate  the  holding  of,  or 
participation  in,  such  events; 

6)  Activities  to  expand  international 
trade  commissioned  by  the 


Government,  and; 
7)  All  other  affairs  in  connection 
with,  or  in  addition  to  the 
aforementioned  activities  deemed 
necessary  for  the  effective 
promotion  of  Japan's 
international  trade. 

In  Japan,  the  organizational 
structure  erf  J  ETRO  Headquarters 
in  Tokyo  consists  of  13  depart- 
ment*, incorporating  43'divtsionf. 
The  Osaka  Office  and  29  local 
offices  in  other  mafor  cities  serve  as 
liaison  units  between  Japan's  local 
induttffes  and  overseas  counterparts. 
J  ETRO  local  offices  art  at 
Sapporo,  Aomod,  Mfriofca,  Sendai, 
"  Yamagau,  Niipta.  Napno,  Suwa, 
Yokohama,  ShmVizu,  Nafoya,  T$u, 
Toyama,  Kanaxawa,  Fukui,  Kobe, 
Okayama,  Hiroshima,  Matsue, 
Shimonoseki,  Takamatsu,  Kochi, 
Tokushima,  Fukuoka,  Kittkyushu, 
Nagasaki,  Kumamoto,  Kaftshima 
and  Nana. 


All  of  J  ETRO*s  activities  are  * 
supervrsed  by  the  president.  zivW 
by  an  executive  vtce>p  resident.  v~ 
together  with  two  auditors  rescr 
siWe  for  auditing  all  of  J  ETRO  * 
activities,  are  appointed  by  the 
Minisier  of  International  Trade; 
and  Industry,  The  president  anc 
vice-president  are  assisted  bv 
six  executive  directors. 

As  of  March  1981,  the 
breakdown  of  J  ETRO  personnel 
was  as  follows:  1,232  employes,  o: 
whom  551  were  engaftd  in 
domestic  services,  and  641, 
including  3*3  locally  hired 
personnel,  in  overseas  activities. 
Overseas,  JETRO's  network 
comprises  78  facilities  located  m 
the  major  cities  of  59  countries. 
All  these  facilities  are  staffed  bv 
J  ETRO's  regular  representatives, 
and  offer  information  and  consul  m 
tfvc  services  to  both  local  and 
visiting  Japanese  businessmen. 
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jmO's  overseas  facilities  are  * 
eoutpped  with  the'letest  official : 
statistics,  including  various  trade 
indicts,  and  other  information  on 
Japan's  economy  and  tradt/lattd 
on  these  materials, )  ETRO's  ow- 
seas  facility  offer  Information  and 
comulutTYt  services  to  loctJJbusJ- 
r*s*men  on  various  matters  related 
to  trade  wimj  span!  ' 
Inforinatien  provided  coven ^such  ' 
subjects  m  standerd  procedures 
invohrod  in  export  to  and  import 
from  Japan,  marketability  of 
various  products  in  Japan,  Japanese 
commercial  regulations  and  cuttonv 

trade  practices  A  procedures, 
-  j  introductions  to  Japanese 
exporters  and  importers.  Further, 
JETRO  liaises  on  various  trade 
inquiries  originating  from^oyeretas 
btninessmtn  and  business  witnV" 
aliens  (see  ''Trade  i  nquiry , 
Services'*  on  page  9). 


The  daily  flow  of  irrforrnatton 
coming  into  the  Tokyo  Heode,ua> 
ten  in  writt^  reports,  cabks  tM 
telex  messages  »nd,  in  some  cases, 
by  telephone,  in  addition  to  printer 
materials  ay  mail,  is  disseminated  ' 
among  Japanese  Mmmsm  \ 
throughout  Japan  through ' 
(1)  JETRO  periodicals  and  other 
publications;  (2)  overthocounter 
services  at  all  domestic  facilities; 
(3)  library  services;  (4)  seminars; 
(5)  the  subscription  members'  system, 
(6)  trade  inquiry  services. 

reriadicata  and  etfUf  puoheaeione 

Some  primary  media  used  in 
lETRO's  information  dfetsmlnatfcn 


activities  are  a  group  of  regularly 
published  periodicals. 
Twsfio  KoHo  (Trade  Bulletin) 
A  daily  bulletin  in  Japanese  carry- 
ing information  immediately  " 
valuable  to  Japanese  traders. 
Kaiffi  Shi/o  (Overseas  Market) 
A  monthly  publication  m  Japanese. 
Contents  include  in-depth  market 
reports,  market  analysis,  special 
features,  etc  *" 

JETRO  also  publishes  various  other 
non-periodical  Japanese  and  foreign 
language  publications,  including 
an  "Annual  Review  on  World 
Trade  and  Overseas  mvettinent" 
based  on  Information  coHoctsd 
through  its  worldwide  network 
(set  "Publications'' on  page  14) 

f^as^V»fs^ttv£eiii^eftds^BP  f^^^^^^ 
w^I^Pa*^P^P^^ga^pw^W  llsW^^I^PV 

In  Japan,  J  ETRO  offers  over-tho- 
counter  im*ocmetion  services  based 
on  the  hformaijon  and  data  collect- 
ed through  its  worldwide  network. 
.  The  services  are  conducted  at  the 
Tokyo  Keado^orten,  Osaka  Office  < 
and  29  oehor  local  effkes  located 
In  major  cities*  of  thd  country.  In 
these  over-tho  counter  services, 
J  FTROYenporienced  staff  meenbers 

■www  ^WWWw  Wri  mw^m  Vlv 

investment  and  provide  Informa- 
tional assistance. 

In  FY19€0;approjUmttely  26.600 
IndfViduol  seevica  cases  were  pro- 
cessed by )  ETRO.' The  breakdown 
is  as  foh^ws:  1)  documentation  and 
other  procedural  mataers  involved 
in  txpcrt/Wf»pcrt  operations,  6,230 
cases;  2)  consuHaSiordon  product 
niorkotabHky,  5^30  cases; 
3)  consultations  on  overseas  Invest- 
ments, Including  Joint  ventures, 
700  cases;  4)  introduction  of  over- 
seas exporters  and  importers,  1 2,600 
cases;  5)  Introductions  from 
inquiries  by  oveirxts  exporters/ 


importers  received  by  J  ETRO.  - 
1,450  cases,  and;  6)  translation  . 
services,  380  cases. 

Library  Sonne* 

J  ETRO  maintains  two  libraries,  one 
at  the  Tokyo  Headquarters  and  the 
other  at  the  Osaka  Offiot.  The 
libraries  art  the  best  public  libraries 
in  Japan  specialising  in  trade  and 
economic  materials  from  various 
countries,  All  efceuntoms,  which 
Include  government  statistics,  trade 
paWicatloni  of  bosh  official  and 
commercial  natures,  customs  tariff 
schedules,  company  directories; 
annua!  reports  and  telephone  d*ree- 
torios  for  the  major  cities  of  the 
world,  are  constantly  updated. 

aVeeidown    Materials  at  the 
Tokyo  Library  (as  of  J  use  1 9S1 ) : 
Books  6S,6O0 

—  Books  in  Japanese    19,600  " 
Overseas  Customs 

Tariff  Schedules  1 34  countries 
Overseas  Trade 

Directories  .4,500 

Statistical  Reports 
-Domestic  500 
-Overseas  2,640 

Overseas  Newspapers  45 

Periodicals 

—  Japanese  220 

—  Foreign  312 
Telephone  Directories  284 

cities 
in  80  countries 


Information  dissemination  efforts 
are  also  conducted  through 
various  seminars  and  briefing 
sessions  held  frequently  by  JETRO 
at  a  number  of  domestic  locations 
for  the  benefit  of  iocai  traders  and 
businessmen. 
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Tr*fr  Inquiry  S*v*x* 

The  one-way  dissemination  of  infor- 
mation in  the  form  of  publications, 
Itbra/y  access,  over-the-counter 
activities,  and  tt.rough  seminars  &  - 
sessions  is.  however,  only  a  facet  of 
|ETRO*s  extensive  information 
services.  A  large  part  of  the  organi- 
zation's servicinf  efforts  is  spent 
attending  to  inquiries  on  trade  and 
investment  matters. 


Ovenett  Inquiries 

Approximately  300,000  Inquiries, 
from  overseas  individuals  and 
•ganlzations  engaged  in  trade,  - 
sincss  and  other  industrial  and 
,nomic  activities  art  handled 
annually  by  JETRO.  The  majority 
arc  handled  locally  by  JETRO's 
overseas  representatives.  Inquiries 
tat  can  be  handled  better  by  those 
m  industry  are  either  forwarded  to 
ihe  specific  business  organization  or 
individual  concerned  or  art  publicly 
circulated  in  tht  Tsutho  Kofi*  a 
daily  bulletin.  An  average  of  WOO 
inquiries  are  circulated  in  this 
manner  every  year. 


Copy  sale  is  also  accepted.  (For 
further  information  on  sales  of 
"Exporting  to  Japan",  please 
contact  tht  nearest  JETRO  facility 
or  JETRO's  Tokyo  Headquarters.) 

lrtfo»tiittkxiCo»«ctJon 


"Exporting  to  Japan" 
For  the  purpose  of  assisting  overseas 
CNporters,"  JETRO  publishes  a 
directory,  ''Exporting  to  Japan.** 
This  lists  tht  names  and  addresses 
of  Japanese  importers  classified  by 
the  commodities  in  which  they 
specialize  or  desire  to  handle. 

*h  directory,  which  fs  up-dated 
willy,  is  available  for  reference 

.  each  J  ETRO  overseas  f&ility,  as 
well  as  it  local  chambers  of 
commerce  and  other  trade-related 
organizations  In  various  countries. 


In  order  to  support  the  organiza- 
tion's fundamental  function  -  the 
dissemination  of  information, 
JE?ftO  compiles  and  updates  a  vast 
amount  of  information  on  trade, 
economy  and  Industry  from  various 
countries.  This  information  coUee- 
lion  is  conducted  through  numerous 
research  and  survey  projects  and 
routine  Information  fathering 
activities.  In  tht  main,  information 
collection  efforts  are  carried  out  by 
J  ETRO's  staff  members  stationed 
abroad,  and  tht  bulk  of  information 
collected  b  obtained  from  various  . 
published  sources  -  official  reports, 
position  papers,  statistical  data  - 
compilations,  newspaper  and 
magazine  articles,  directories  and 
other  publications.  After  collection, 
all  information  is  concentrated  at 
the  Tokyo  Headquarters,  where 
items  artfiffiSCawi  to  meet  tht 
specific  objectives  of  tht  various 
service  acTOw.  Some  basic  data, 
such  as  trade  statistics,  are  stored 
by  computer.  All  pubUatlonv 
Including  major  periodicals,  are 
available  to  the  public  at  tht  two 
JETRO  libraries,  one  at  tht  Head- 
quarters and  the  other  at  tht  Osaka 
Office. 

The  major  portion  of  information 
collected  by  JETRO  constitutes 
fundamental  data  related  to 
economy,  industry  and  commerce 
that  have  a  bearing  on  the  promo- 
tion of  trade  between  Japan  and  its 


trading  partners.  They  include  basic 
informataion  on  customs  tariffs, 
business  organizations,  commod- 
ities, regulation  changes  and 
trade  statistics.. 

Various  marketing  research  projects 
designed  to  assess  market  potentiali- 
ty forspedfic  commodities  for 
both  export  from,  and  import  to, 
Japan  are  also  an  indispensable  part 
of  JETRO's  information  collection 
activities.  In  conducting  this  type  of 
research,  oowever,  Increasing  • 
emphasis  is  being  placed  on  the 
discovery  of  new  products,  the 
export  to  Japan  of.whleh  may 
eventually  contribute- to  a  redressing 
of  the  trade  balince  between  Japan 
and  its  trading  partners. 


JETRO  Subecriptkxi  Members 
For  the  purpose  of  facilitating 
ready  and  thorough  access  by  both 
relevant  individuals  and  organize  . 
tions  to  the  varying  kinds  of  infor. 
matJon  collected  by  its  extenswe 
worldwide  network,  JETRO  main- 
tains  a  subscription  members' 
system. 

All  commercial,  industrial,  financial 
or  other  organizations  recognized 
under  Japanese  law  and  individual 
Japanese  nationals  art  eligible  to 
become  JETRO  subscription 
members  on  payment  of  an  annual 
fee.  Current  membership  constitutes 
more  than  5,000  organizations.  The 
breakdown  by  tradr  b  as  follows: 
industrial  associations,  export/ 
Import  cooperatives  -  7%;  trading 
companies  -  37*;  manufacturing 
fIrms-47*.  and;  miscel^.eous-90 


ERIC  413 


IMM9 
■  MM! 


ftAft»MMMI 


 Ktt-y  *-t 


MITtS 
TIAOCtt 

urut 

•OAS 


AXZA 
KVO 


HCOMOMC  fUMCMC  ACDKY) 

y7i->»T 


Policy  Planning  Information  System 


A.£tLMft*ML*Mf) 

«/■■«■■ 

MO) 

cm 

Mill 

wtno 

■  Mi  hi  ft 

SOKZAD 

lOt  CAD 

tntuo 

TtStUO 

HANI  *HP  *  *»  * 

TU-TAB 

CUMC 

tun 

OUT 

MBit***' "J. 

MAT 

ftftMtKt>ft"> 

KM 

«r* 

CMS 

t  mf  j. 

Mm  >trA«Oa  mm  >w«H 


4M4«I  ♦* 

IIWi  M  I 

|A#«wf  MM*»«lt*< 


nm 

ft. 

Ik  A(3«M) 
«  ■  (T*»> 

*  ftlOahat 

■  n  ir*-^t 

mm  Tntata*  ImhmI 


ERIC 


43  5 


—  M* 

oomn* 

mxtt 

KIM  V 

int- 

Mill 

n   r - 1  1 1  1           -   •  ■  1 —  -*— 

im- 

Mill 4 

itis 

tie 

Nisri* 

H  I                       it n| Nil  l|iH  ■HfffllOt 
M*M.'|MMI  MlM 

ltiMM 

mr»tm 

■XTIM 

l*.*m»$t*iwmttt*m  lit  WWCM  Till  *fWC 

MUi 

Tut  i  ■  III        1  lit  1  *TI  PTT1 T M>"il — IT~ 

Tf^X  fl  T—tlff  MHTt  1  M^itniWlMnTITMiWiTf 
CAMAM  IKC. 88 MM*. 

(WAA.|l*lf 

Ml* 

IM*« 

MMOT 

Q^»«U^»mA|ii»I<*  ilMlMrfWCM  ii  lljlnl 

t»ii  miiui  iKwihiiiKiirfii  i  **Ti»N 

t***M»M*- 

in 

csreg= — 

Mtiim- 

•  All 

P*MM«MtoMMf|K  *)MM* 

MMrflNtf- 

*iiM»i<m- 

rin 

tMMMita- 
m- 

III! 

NAt^hWM  1 CWMM  mM»,  feM.CMkca.rt*.  |MM  MM 

if 

■til 

tVMi  li^h  <i      I.I   liilii.M  Ull  tlHrfW* 

r  {     ■    ,  ■  |  •■   

|MliMMM 

lOtl 

Mil  M»M  \*fkm*mi**i  rfiMMi 

tm,  itth  t«ii 

OVTIM  Of  rOUCT  IUWM  WftMMATMN  HIIM 


IMI 


414 

•4 


4  me  ttiu  sruEcr  juiioa  iwvw  muni 


Japan  Is  Racing  to  Commercialize. New  Superconductors 

.  .  Discovery  Prompts  Fhuic  Research  Effort;  U.S.  Response  Is  Measured 
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tfitwiM  rfrH  •»■  «Mca;iJ«a<M  yu,"  ttr*  0»M  U  M«nr  a  NtNwtfjr 

nut  tt  Noun  lorxti  »»«th  »«*  jv»«  c**rt  *  c»- •  »m»t 

mtitm»  imi  rt«*Kt  rUftnoiy  wcvkw*  0n%  lit  Jltttat  •« 

M  ttmt  Wtpmiirti  wa  timet  ■»  *«oc»iy  k**<  mmiidM  wrti" 
tott  k  t»*tf  mk  -net**  i  ruiuae     tn )imw m*imm nn*i  w it 

•wMtlhwtMWlft.1  nyaMiMkMI  -  -  

UcuMtu.  t  Mm  ttflrtU  ttawt  »wv 
^sJ  tfttrctM^Kltff  tpffiHJ  tar/  tl  1 1  1 


•tMhttft,        I  xUn  ut  TWMtV 


f  THE  OBJECTIVE,1  nyi  Jtpi^'*  leading 

I  business  nswspaper,  'is  to  organist  Industry 
to  get  the  jump  on  the  Wett  In  applieaUons  and 
commercialisation  for  a  huge  ntwt  market* 


wt*tw»icn  ikt  cmntt  tl  otr,  nvtriut 
ttwtvuft.  tuiwuctvy  nettiMff  irutt, 
totff -MUtrt  fif*rf  M*rf  tkat  tot  I  *tMt 

iK  mi  ttpuatti  art  m  t^ 

Akvwjt  wtflkft  vim  ifclfotafttf 
JifM  Mf  ftf*H  lor  ma  Mi  a 
t/alt  «IK  WrtMKmr;  U*l  II  il- 
AOvt  fW^f  ftf  (tMMftffCtll  tM  ft  tn  vfti 
M  mert »»  »  MM  M  kMT  ttttt  tof 

ctin  n*t  fcrt«  Otrt  i  track  m  $  Mf 
true  ontttt  crturtf  ty  ttanrttfeotaf 
ctrf*.  Jitttt  i»JtjriM«rx  mu*W, 
UrtivM «  WW  It | tut *aj 

WtCCtrt,  u*  >awi  Wrndy  U*t  fft» 
t\Krt  ffttttntt  tt  t*tfrwtt^irti*t  cut* 
r«(fr  cMtt*.  M  wr«  t>»«  *  trrtat  it  tt 
tt  *mt  ytvt  t|t.  J*c*  ftttt  ttfttnttti 
ctnctrai  m  MttcM  lu.  tn  MffrMf  W 
wnt  vrt  mama  *  tatan  tl  aatmatr 
turtttf  ftaittwat  Attf  Jittt^i  iraaVf 
rtk  m  Mattntl  ctf**^**"  Wflt> 
tf<of  ctrtwte  tktwctttecltri.  "A  tat  tl 


OarK  maita  fttal  Or*  »•<  » 
»ta*MPw^c»ft.na^T»pUwfNliJI 
1^  Ittdv^^ff  ftffv/tftvrt  ii  tWkjfttkW 
twearty  m  ifrwa."  ttyt  Key  TmotkM. 
M  tfitcy  fractal  twifttat  ftitar A 
"Wa  w*4  tt  fM  tnntjati  MftOwr  It 
tfttrt  fclirwiuia  tM  tadtt  kt*  It 
atm-     \  ' 

Hm.  iM«t>erQ«pfc*stMf*Ma 
MOoaal  trtaKtt  BMtktwt  tut  m*m 
Jteaattt  Mktot  Iiwiimi  ikt  iwj 


tMtatrylt 
pt  Ot  Jop»  tt  tM  wail  ta  aafeiotta 
iMMiwtJaailaa  tor  I  Met  art 
MC  tan  MM  KaktaJ  P**M.  it* 
•  aui  it  mat  mm  w/,  TM  rum* 
-.  a»tttiiwi.Tttiartktri  nr.  rsttl  tt  tv 
W^tadacdat  ctMMJf  tkttt  tkil  wt) 
cttktr  crttbM  tt  •  *tt  tM  Ntw 


rktta.  caMI  JrttfttM  JatctM  trrttrt, 

)t*ruy  taottt  at  ikt  cttttCcaaott  tl 
(MM  vta  trttM.  Tktl  Ml  KCC.  Mtt* 
CM  im  «  WTI  kk  M  rtfM  ikt  <*cMtk)|7 


rtraJ.^... 
uooa.  Jitter*  rttrtrtfe  bat  Mat  vtl 


iktam^tM 
EaMMC&tt  Strfrttt 

AliMOabrratrairttrtkKr  tXMH 
tu  Mi  rtMUtktn  MM  at  Irtat  tl  a  Itrft 
trrMM  tptt  ti  rat  Uranatt,  Ftr  kwri 
tVy  MM  «Mck  rHnraa  HMMt 
f**M|iMMytt»tM*.  WMMtkrrwfft 
tea  prtH  »  ww  <unt  t»rr  IM 


CWtO*  pt^tf  '«  *}  (Ml  v  _ML  Mr 
U*>at  •««.  M  '»  (Dt  i-u*  »r  »i4 
pr*t*t  ftm»|          inn  411  1  f.ffM 

ftK'yWl  *Un*t  <t  IM*  H  >-*(f  «u 

MftkMj  la  imi  air  ifcnr  tfra,  m  uyt 
Tat  StM  ftr  AaftHaUtti 

~w«  *t  aai  a  M  tl  pwt*  r**|  «i» 
•-t  twrr,  Mr  umtm  nn  e>ti  m 
»rmi  •«  irx  t  Mr  Ar»wo«|  ixai  h  1 
ttai  M  atoa  Mr  a^onr  it  irtix  ♦»  tjt- 

CUM  IfMtWMi  tt  tM  KCWX^Kin 

"Wr  rt  act  U7*«|  HMI(  tty  iprctfK  t> 
*Vtt  ar  tjwri*  tt  tin 

M  Utt  riKtftVn  irt  ke*r.rf, 
tO*C  M  tUrVnr  •inevi  nc*rxf4<Kt 
Mf  MtrrttM  Mat  rtptnmroui  ir»rn. 
Al  WtMtalcri  AfS  tvr  «l 

tMrtf  >  tttmittMi tar  m  tw  tym  tl  a 
trot*  vrreMt  UM  iktl  <u  tt  lemM 
IM  Ckra  kar*tN  MM  t  a*IM  It «  a  r* 
-IPCTMacCMj  irrtct 

Krtrtrctm  u  Oml  Hrrine  Ct  a 
Mf  rtttarck  iM  MHMfaMI  f truer  it 
IcMwtrr  N  T  «m  ikai  k  1  Mt  toot 
Mk*f  iMt  u  MMUrm  ttwtraBM  ««k 
itrtM,  Mt«»c  ikt  Jitwnt. 
ivy  U  Stll  Oat 

la  Ckt  aMurtati  and  iM(<«*u  o<  •/« 
MM  tmral  vrttt  ka.a  trrt  i«ff  ip« 

IMaMr,  tM  tl  Ot  IttNCltKMf  vr.n-  m 

M<7  H  ttai  *trr  mwet  4vtr  mi  UktiM 
Wtntt  auMftf  m  tkr  rtMrr  a  r*r> 
attrttf  atTttci  Itttritcry 

UaeirKraar.tMCt  'itMii  fci*ri 
ptM  tt  kwcw  wtrtitf  m  t«r*ft *• 
(MctMf  tUtrfUM.  M  •«  n  *»*  tr>i«( 
M  cattVn  im  Mtnuu  ur  rrxKi  itii 
art  MM  rrttrM. '  Mr  'ratrttt  tt)% 

Cqr  DourtJM.  «tct  frrs^M  for  rr 
trtick  u  aw  Mw«r  at  w»k*mi  it 
HaaCtrMt,  Mjt  fttraairtttJ  itrtcMt 
iM  frtntt  cttctrM  ka*t  tkt«t  a  i*rt 
iMrrttt  M  M  MHrwr  a  t^fmA<N<rj 
rirj  mrurX  «Mck  MfOCKH  M  H<M 
M  trnitkfrMjk. 

■Wktrt*tr  I  |t  araMt'  Mm  jck*c«Jt 
kaMaattM  nt  iM  ttks  M«  *t  rt  t 
ltoaftrvkraua»tMrtMs.>'V/  Oat 
uwm  »rt  Sotm  tMfm  »i«a  nmt 

fftr*  Ikt  pact  Ml  tX«*  rr>«ir4  it**- 
Ctrl  it  rat  im.  MrMwf  tM  Uinu4 
SMCt  rffrMOrtirr  «M  tkr  ul  Amr 
Haattt  Owwaual  W  uri- 

ta  f  tM  AM  CtM  .  wtrt  Cuhrt  V* 
rrrtky  rtcrttJi  impmcH  i  >ww»tMtk 
M  uMcttag  a  tMrrcoa^KMi  IMt  Mm, 
atrial  M  rMctrMc  •>*««.  a  »r»t  CM^rr- 
tact  Ml  Mtt  «tt  9*1*  trxl  Wfutfry 
HttM  irrtnJatMattrMmii««<V>r1 
Mr  twrt  MtoraurMt)  tor  tt*  M  ntt»f  a 
taptrftMrtol  autMt  wrf  ty  twt^xil 
rrjriftktrt,  KM  Mmm.  Untier  it 
Suttorci  McMrtton  >ettiM|  afacr.  1  itf . 
kantitft  tk*t  tt  trual  trra  Wfi  |  r*»*y 
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t  i*m  otto*  mttrnw  »u  ftiotv  y« 
**y  f»*  M  u4  Mvfki  rttionM  MtM«i 
Kut  P*  um  «»n  iMjr  tr>H  «k  K» 
1rM  M  HmMMWa  W»9t  IVy  hw*  (M 

IVW  »U  I  IK* 

Atlfrf      »MMf  P#  IMI  IM  HmI-m 

»*ttmi  *u  «wt  |tmi  tM  mMitt«n< 
murf  tN  im  *u«*k  tf^rfM<ia  urn 
•miyttwN  r»«  »m*  r»t*.  »ic* 
•**  wtm.  ifV  antrnit  umi  c*  ex 
IV*  fcnMf  «M*  M  II  WMl. 
l«tr  I  TV*  |  (K*l  «K*t  11*  •  dV(H 
U»  Ml  *tt*>«4  toMrf«t««rii«jr  W  IM 
*trNt  M*m  ill  i*i 
tn»i  f  stnf  i  <eriMc  »«»  r«r f»«»m  to  M 
w  rmirtMn  ihkm*  imi  tM  r*r«l 
tn*ti  mmi-iM  Hftiwm  »u  yttrwn 
rirwkir/.  tv  U*mr*y  «<  Mjt  M» 
uwr Jm*.  ky  ctMCIfrWf,  iMt  rtUrvvn 

•«».  TV  Uk  f*lf«H  IV  «X**f*y  I 

l>yy  nun  Mirti  >,  ivy  t*  u 
trfm4urn*tfjr.  *M  »u  m  ««Mf  wwtffjr 
•ifwv^f.-  uxt  r>o»  UMi  TVr 

*l«t  I  M*«  »M  lM»M«  k*C»  |M|  1* 

*M?  **t%  «  f«ftrvN>u.  im  0*x  i4 
rtfWf  r  *  TmWMtmir*  0*  HiKt  I 
tttf*»c  aeN  •  *****  ttm.  Cm 
*r+ntoj  (to  It*  ftMflr  Me*  •  WMi; 

l(fH*Mk.  UM  M  Tttott  UMttmty. 

»*>  tKtKjr  »  Mm  km  km 

rum  M  l^ircnlmwfy  TVy  m< 
M  MM  «»  IM  k> 

lor  nffffMMHwi  m  tut  n«i 
vrsMntft*  b^ivn^niM 
W«.  f**  <tl»t»  1*4  UM  MW«t 

TM  RnITNuC 

>rtf  UMteth»uiMt«ftMf4»r 
<utttM«*Kt  InncMftNn  liMera 
Kkxtnc  I«MMnci  u<  rrtrmkm 
MtotM  m  K»rvf  mVMMtry  »irt  km 
MV«t«*i««[W(  t rfWMc  C*(Wtn 
irtm  tout*  r»*M  u<  tM  Kmcu 
H>r         IV  lit  It  Irtf  wt«d  C4  *r 

O^rtrlH*  U>tt  OM  It  fM«V)r  IVnUIWl 

A  w  in  KtAMf  «♦  r*»  «  *r  rvr 

H»  IMI  *¥f»Tft*a«<0»«)r  n  I  Hr  Ut»| 
»M  (Vf  «tM  w  frt  m  i#  •ppkciuoa.-' 
*-,»»  tnt  ivkmu 
^  mm.  IMt*  «  KkMtfic  v4  c*n- 

W  imttte  u4  im  t  tfMMJrV  t«Mrtiw4 
douM  ujr  bt«atw«  M  i«  tetiH 
i  MtatMwfi  iim*  u  firty  u  Apr* 
A  *V«  wm«w»|  it  tlM  1  titer* 
Wt  *>  Z*ntk.  SvumiM.  WrtH  (Mr 
*4t  ic»hvH  *vtrrm*rtt»»W)r  la  «  m* 
Um  *i  Mtntut  im  iwu  ctr  *«■ 
l^L,  TtH  lUiuliH  imirrMfl  ltf*tf> 
MIM  *«rM  erNftmMf.lMJlNfm 
M4  CMtn*  M4  <0*finrW  iM  llM  ri 
fl*mr  «M  ky  IXMMrr.  «>*«»»«  i» 
HMM  *M  t(  Ammti*  rrif»r«Ar  A 
TttrriMC*  I  %** Ukxiwrtn  rr 
Mmtf  vrforUM  Miucrt      tM  m* 

»♦  a*m  1  too  r*rtx>to  |i«r>H  im  mi 

Am  «4  tM  H*#*  HeiH  m  fttm  \t*i 
TfOMMlr  *t|M  for  u  Mfrrtr»r<MH 
|C«Ci4J  trtooa  am  MrWwMcwn  <i  tM 
JW»I  «WfUM  «4  IM  AntfKta  f*)|trU 
jStcMy  TMy  inir**4  u  IM  »r  WMitv* 
tt  m  hmt*  m  *tt*H9*i<xQ**r  tn*tn* 

fan  Itrftfy  ««M  IM  111!  t*f  I*  nm 
HOMM  AXMut*  K<f«ti«i  irem  fj  v* 
rm«xi  «omraiH  is*  rmnm.  L>ff 
Wr  nveru  lr«M  IIM.  RHI  UM  Mrst 
WWwt  fVctrtC  C*rp  *M  f  C*r| 
1*  *rl  u  Iftyn  ;»>^»w.  C**rv  «M  Ci 
Veil  KttMWJ 

A  TM  MtUIM*«t>  tf«a(H  Irrovi 
AM  rut**«M  uwi  Rrt  UN  UHi 
«*a.  Mjrt  K»Mi1  A  UrtUt.  *«»<t«  «l 
JM  liktritoort  *Mf|iM(  '**~*nrf 
Vim*.  '  t'iv*J?r.  rnrirt*  m»»nm  irt 


Uiifi4.M«r»»f 
mil  t»*  t***~*r*t\  i.e»«"»i<  ■< 
«Wfi*iMUS  M.r  *»r* 
rw  U  {»rvMrt>l'ir  \M  <•■»' 
»f)f  rMilwl  lit  tM  IrfW"*  t  ■ 
hrrnrtw  lijflMjiMvrir  ♦"f»»f>,« 

r»Nlf>  .Iff  M  *4  (M       ».>|*  •  ]* 
1I*«K       IIWI  |  ♦•  t  J 

?UVf  nt.»rtti  t««ii**irjfi<i»  ic*- 

Ml  l*| 

uhivU  '  ,«i  ,#«•• 

rtaitn***!**  ■•»*»•      »•  * 
fniuiivw*  *»m« 
ftivmc  i«prf"»:*«  rip-    i>m  im 
M«V«0>»*r »      pv-  .. 

AM»  ff*«        ♦  f ' '  •**  i  » f 
It  km*  crf\*i  ?f«»»k 
M<(C*M'«ri>4'<^t*vi****  i»  ,» 
tWdWvWwNio  if,  ,«v  «j  i -i 
U  fllHI   t-f"*t.  '  r»  ||K 

**«M  .-ft  »rt        •••••|  »| 
IM  lip*  f/  f*i\rrt>,  «ri  ^       ^(  tf» 

tl»  Wrf  tM  •**kt»»»l  -  ♦  "M  j'« 
rft>  jfttn  mil  IM  »*V  »u  »»Ja 
tM  »uv  VrUIM>x|t  fi|  ii)  tff  1)4 
tt  »  lM«f  «MT  '«  ♦*»  M  t-*V  «<»  !•! 
HtUf  Mw"tlxtKU.fru\r  (i*t  t 
|««rrM«**i Ki»M»tt  •■l^im 
•Mr r  Jim*  t  UM  W  imm r»  n.r  Mr 

few,  m  W«Mr  »*i»i»»»»r» 

••ir  Ht***i»|  i*  tv  t««»i*c-i  H  " 
UI,  Ml  Trtvw>t»,i  M»*  ill'  lit* 
•rifutMr  m  te«*»»i  «r 
Mif  t  mru««f  «l  imatu  tbwl  Umi 
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DESIGNER  PROTEINS: 
THE  NEXT  BOOM  IN  BIOTECH 


The  rtedglmg  technology  promises  a  generation  of  better  drugs,  plastics,  and  chemicals 


On  :t*  computer  torten  it  looks 
!tk*  m  tUborateK  fokW  Jspa* 
(uper  -cuipturt,  But  it  u 
>H  'vuMimtruwrul  .^ami  It  u  a  map 
i't  ^  m...rvu!<  that  Pa*  id  A.  Dtel)  hope* 
'iuU  ttwft  uwful  Bv  studying  Iht 
i*  »ts  j»>I  turn*  >>f  rroictni.  the  re- 
»^\hrr  it  f  ie*r—*i  '/rnnKOf  Inc.  a 
**k.rt   a\*  to  those  complex 

£--M  •  >r.t  >i  *  .-"jpof  Ki^nuti 
>  '»•>  .iv  ^t  »<■».»  *>l  *tth  th«  »ay  na* 
.»y  ajkr>  po«tr-«  T-*tt  «k*U*^  pro- 
v.li  vl.k>  nt*r»  air  I  St  RCXt  step 

u  iM<K*ir^<>   1  ~*e  f;er*-*pl»etrs. 
Kutrru  .i  ,-c>lue*  copies  of 
<m*tnt*  M'A  »«thr*  lotentiil  drugs*  the 
r-trm  rn^uvrtr*  ..tv  'WiijJienrg  the 
Mart  1  t».<x*ir.*  jivi  fcantfiflg  them 
•  i-cvduo*  4  i««  ^vnrntM)  of  Jrujft.i 
,  <4>M  jtvi  ;/vJu»-rul  cherrjcili.  It  U 
*Wte  ^vtwtK  n  Kjurrwg  »ju  10  >em 
,ik  *  *»> » t  frtk  \  Lu>*n.  thxt  tewne* 
••rScvr  at  NV>>  Mutta  i  Ornish  drug 
ti-i  mnm* » rMm>r. 

Cirfi  m#  yrttfitul  U  huge.  Tbt 
<irw  ^onijurnr*  jr*  aiming  to  product 
•l«»iw*r  irujr»  !i\  ^-Kan/m*  the  »ub- 

04*      •       »i»     *„  - 


stances  thit  irt  already  made  by  bio- 
technology. That  war  they  hop*  to  de- 
nse drogt  thit  lut  lotftr  u  th*  body, 
ir*  targeted  to  disuse  sues,  or  h»r« 
greater  therapeutic  effect  Furthest 
stag,  however,  art  effort!  to  iher  deli- 
ate  erayroes  to  thit  they  will  be  more 
useful  to  industry,  fron  food  processing 
to  fuel  production.  By  19&  predicts 
Menlo  Park  (Cshf  >bssed  researcher  ill 
International,  the  U.S.  market  for  prod- 
ucts based  on  engineered  proteins  rosy 
top  Jl  billion. 

W4.T  am  Ml.  Most  major  drugmakers. 
some  leading  chemicst  companies,  and  a 
few  startup*  art  pushing  the  new  tech* 
nology,  Nor  hare  the  high  stales  es- 
caped the  notice  of  foreign  competitor*: 
Britain  has  a  small  government-industry 
program,  and  Japan  s  Mirustrr  of  Inter- 
national Trade  &  Industry  and  a  consoc 
uum  of  14  companies  art  fundmg  a  ilU 
mtlLoo,  10-year  research  program. 

For  now,  however,  protein  eftpneef 
uif  U  still  a  hitcr-mtss  af7air.  To  call  it 
en«nneenn(  "is  pmumptuous."  argues 
PhuVp  BryttL  t  senior  scientist  at  Cenex 
Corp.  u  Giithersburf.  Md.  Soenosu 


hate  lesmed  to  analyze  the  structure  of 
proteins  and  translate  them  into  comput 
er  images.  They  can  alter  the  order  of 
the  20  ammo  sods  that  are  the  bui&nf 
blocks  of  all  proteins.  But  the  tnck  is 
rlfunng  out  which  substitutions  will  im- 
prove the  properties.  So  fir.  the  only 
wsy  is  to  make  a  new  protein  and  see. 

To  do  that,  researchers  usually  turn  to 
fene-epLonf.  They  create  a  ftn*  that 
provides  the  code  for  the  protein  m  qucs> 
boa.  Then  they  modify  the  gene  and  test 
the  resuttmg  protein  after  it  ts  produced 
in  quantity  by  a  rMcroorganssm  such  as 
a  bacterium,  fa  another  technique,  called 
-nicking'*  the  protein,  mearehers  re- 
move small  portions  of  the  molecule  un- 
til they  find  the  section  that  makes  it 
active.  'Wt  csa  make  the  genetic 
chang  it,  but  we  can't  predict  what  tt 
feet  tha  will  hare."  says  Robert  B. 
Frtedmaa.  a  profwior  at  Britain  s  Kent 
University  who  rwads  a  protein  eng* 
netting  project. 

The  first  product*  to  more  out  of  the 
lab  art  tailor-made  enzymes  for  indus> 
try.  These  natural  catalysts  control  a  *  a 
nety  of  chemical  reactions,  from  aging 
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vrttK  10  change  starch  into  sugar.  An 
r^LTUtrd  Ui)  million  worth  irt  uted 
rich  year  in  food  promsinf  and.  other 
-..lustres.  But  they  irt  best  adapted  w 

-aid  (QVtfOniMAU  tuch  u  those  the* 
-rd  n  living  fvrysr.tjmt— »h<h  doefnt 
.  •*»>  i  jibe  »«h  the  needs  of  industry. 

•renencor  m  tends  to  apply  protein  en* 
cir.eer.nc  to  turning  out  a  generation  of 
rentier  TfiijiTK*.  The  company,  founded 
I  a*  4  vwu  Vf r,turt  of  Genentech  Inc.  and 
iVmin*  Cass  Work*,  m  spending  nearly 
it  million  annually-about  half  of  its  re- 
nin; h  budget— on  engineering  mv  pro- 
teins. Among  those  voder  development 
,  u  a  modified  enz)me  that  tuma  relative- 
1y  inc«pensnc  p*Jm  oil  into  a  fat  similar 
,  to  more  costly  cocoa  butter,  aa  Ligred*- 
"  ent  m  candy  and  cosmetics.  The  natural 
1  *nt)me  breaks  down  fats, 
t    In  March.  Gencncor  began  supplying 
'  its  Ant  engineered  enzyme  to  ont  of  ha 
i  research  clients.  And  it  expects  to  begin 
'  producing  several  more  dunng  the  year. 
«  To  Gencncor  President  Robert  EL  LtxcK 
'  thit  b  just  the  beginning.  "In  10  or  15 
i  )ear&,  almost  any  mijrme  used  b  mduz- 
'  try  will  be  engineered."  he  uys.  And  his 
,  company  b  attracting  additional  fovea- 
]  ton*  A.  C  Staky  Mfg.  Co.  oocght  t 
*  Cjrd  of  the  company  in  196S,  tod  on 
:  Mar.  2$,  Eutman  Kodak  Co.  wok  a  16% 
f  itake  m  the  company. 
'  wMMoir  eosm  The  sunup  hardly 
has  the  industrial  eniyme  Arid  to  itself, 
however.  The  companies  that  already 
.ionunate  the  enzyme  industry  are  hard 
*\  work  as  »eU.  One  effort  is  aimed  at 
imprO\mg  ttab-remonng  enzymes  for 
household  laundry  detergents.  The  prob- 
lem is  that  the  natural  enzymes  now 
uted  are  destroyed  by  high  tempera* 
cures  and  btcaence,  The  Netherlands' 
Cut  Brocades  has  an  earyme  that  works 
with  oxycen  bleach.  By  substituting  tony 
portions  of  two  amino  nods  out  of  the 
ent}  net  chain  of  TA  the  company's 
roeJirchers  ha\e  found  that  they  can 
•trenrihen  the  enzyme's  ability  to  ride 
through  the  wash  eyeb. 

•Hhers  are  working  on  tougher  eo- 
;\nvet  for  such  oes  u  chemical  syothe- 
.is.  General  Dectnc  Co.  b  experiment- 
,r.g  with  engineered  enzymes  to  make 
'.ew  polymers.  Wkh  the  nght  enzyme,  h 
muht  be  economically  feasible  to  make 
,n*red«nts  for  plastics  that  are  too  coat* 
«">  to  produce  chemically.  And  the  compa- 
n>  a  exploring  altered  enzymes  to  clean 
up  pollution— especially  polychlonnaied 
btphcnyU  dumped  into  the  Hudson  River 
from  a  <,£  plant 

Du  Pont  is  olso  junpeng  tn.  The  com- 
pany, says  Mark  u  Pearson,  director  of 
molecular  b*>k>gy.  wss  "slow  to  recog- 
nize the  interface  between  matenab  vo 
ence  and  protein  engineering."*  But  now 
the  chemical  giant  is  inxettigstmg  pro- 


tein engineering  as  a  means  of  mahi&rf 
agricultural  chemicab.  ptattm.  *nd  * 
beta.  It  b  evplonng  proteins  that  coutd 
result  m  high-strength  fabrics  for  pbiue 
composites  and  materials  for  erntaa! 
bones  and  blood  itstcb. 

Fibers  are  also  the  goal  of  wij  ivntre 
Corp.  in  $sn  Diego.  »K<h  hu  s>nOte- 
sized  tenes  for  a  fanuly  of  silkiVe  rt- 
ben  that  could  be  churned  out  by  hacte« 
na,  BioPo))-men  Inc^  in  Famurcon. 
Cowl,  a  modifywt  the  adhesne  mus* 
seb  use  to  stxk  to  underwaur  surfaces 


ra  Ma  to  parent 

WWftOTGRS 


rusnuuanaari 

tXPc#CNov»ayT»n.OonerriOectx 


Ounoof.  Qtm.  Qm  arpfoea. 
EWmti  s  5owx«  a  Zjvyr+m}  B**wn 

nwMicninasejsSkNo»olno\jeei   


to  produce  a  medjcat  flue  that  it  believes 
could  replace  surgical  sutures.  And  Rep- 
kgeo  Corp,  in  Cambodfe.  Mui.  sees 
protein  ecgineennc  as  the  *  sy  to  design 
better  microbial  pesticides.  The  company  j 
says  modifyut(  the  molecule  wul  in-  ' 
crease  Ks  kiD»g  power  tenfold.  t 

The  big  breskthrou(hs  m  protein  ergv  j 
neenng  won't  come,  ho»»\er,  unul  new 
methods  take  some  of  the  guesswork 
out  of  correlatuig  the  structure  of  pro- 
terns  wnh  their  behanor.  Arith  WarsSeL 
a  chemistry  professor  at  the  Cnnemty 
of  Southern  California,  has  demed  a 
computer  program  that  can  pred«t  some 
actmty  n  modJWd  enzymes.  But  e»en  a  1 
Cray  Research  Inc.  supercomputer  took  1 
10  hours  to  predict  just  one  modncation 
a  a  common  enzyme.  Say*  Warsheh 
"Most  of  our  tune  b  soil  spent  on  check- 
ing how  well  our  methods  work/* 

It  wul  probably  be  years  before  de- 
signer proteins  flood  out  of  the  labors  lo- 
ry. But  the  first  hint  of  products— end 
the  enormous  long-term  promise— hu 
already  transformed  the  field.  "Protein 
engtteenng  wsa  once  a  laboratory  nice- 
ty." uys  Midhael  C  Egan.  product  de- 
velopment manager  at  Reptigea  Now 
it's  a  necessity.'  j 
By  Mimi  8U*iu*«  in  .Vrv  le't,  *if»  , 
JfciW  Snn4t  m  5e«  r**tut*>  /»•«>  i 
tktn  K4?*trin  tn  fiwli  «*•*  i«nr««  I 
*****  \ 
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FETEXEEKie 


Does  Kodak  Have  Any  Home-Run  Hitters? 


H at  btb.«  Kodak  Co.  font 
Kabotat  run  aw*>4* 
Kodak*  am**  to  hoU 
on  to  «t  work!  kaderttap  a 
F^otofrapty  troubm  torn 
aaafytts  atodoaaty  hkm  da 
conpaay.  tuck  m  Mark  M. 
ObtnanejCf  of  da  •WtatflhtBt 
r^bKbv.  Adam*  Pack  he. 

Akhouc^  Kodtk  hat  tttraluetd 
t  ma  of  admoad  prodictt  a 
the  post  year,  frm  ofMH  film  to 
tent  pontert,  Otocactfof  oh 
theat  -»on»  bunta,  aom  doublet, 
fa*  oo  horat  mm."  Uiety.tittra 
ktvt  bem  oo  dramrxily  new 
product*  o«  da  ecm  of  da 
personal  covpur.  d* 
wdtocnaattit;  recorder  or  tbt 
instant  casta  dot  rspdty 
beam  f  100  enmftpm 
boneottt.  Kodei  has  been 
content  *food.coocnuoae 
puntK  of  tbt*  nurketi."  and 

4  Qunoao  ■  wttedtcr  tfot 
»~t  of  m  oflenat  wd  bt  itroog 
CA0W|jk  to  keep  tht  cooptoy 

pt«M|  IB  the,  t*Ct  Of  nCKMBf 

comptunanUof  tu 
fa&nmct:  Can.  chccwaivcfflce 
prodncti  *nd  mwSaU  xmctt. 
Cm  *  wei  without  tht  boot  nti 
Kodak**  mny  my  rrpr  mot 
«*h«  reihaoc  act**  or 
.  v«^itK|tK«bt]r.talt 
<kirty  tpeB*  I  nor  tRttdt 
toward  cipcuimc  on 

*Thc  home  nm  of  the  ocxt 
•*«  Vadeiartnotffeftf  tobt 
n  *nmtbythedefaitJoaflf 

UV  vrsffi|  rfcodtl.*  uid 

i.  xvH.  ChMdkr.  Kodak'* 
i'  >f miA,  *Wrt  fcwi tt  i<< 
*  -» pf  oductt  bmf  more  t* 
r  »»iuixur)r  proem  muh 
rvftrf  ttuw  rwfch^jggan  * 


lit  rcuai'  Vjncf  km 

cmI  afford  to  fund 
j>  rtvotuuotury  proctu,"  be 


*"<  «rxt*  tt&sUTf  brtl  tU 

il  ottcUv  of  new.  Ctt-wfex 
.  .uts,  the  PbotoiA* 
*  \xi*uon  n  Cofcp».  Wett 
t*fru/w 


film,  frown  rcsSjr  toil  k  tbo 
v»r  k     n*d  Keftior. 

Bet  rc^nrdmi  of  wbaet  vam 
oftbobmbritbc 


hommrkottrtbypradnmc 
tkrn^btoowifMk. 

pn^rt  tinman*   J**^**^  V** 


Tht  feat*  tpbth  wm  ammi 
*\  Kodak »  Jinanm  mobs  who 
sAovtd  ofl  prototype*  ef 
vWctrontc  ctsocrai  that  rtcord 
n\«|tJ  m  mwturt  itoum 
floppy  daA*,  Utt  tboat  that  Hoc* 
rjorcutjoa  fanca  exscuttrv  h 
is  an  e»erjnrvt  technology  that 
vo*r>t  ti£cni  t<W*t  Wl 
mnuttly  repUet  mca  of  m 
•«*or-(*»  bamm  o«  «l«cb 
Kodak  dcpoadi  Japoa'*  otrty 
vMmumt  u  dm  ttdmloo 
mww\  torn  ob»«rvtn  of  a 

»tj«l  (JMUWt  bf  lapwrM 

tV\tfoaKt  coomm*  to  tbo 
so^drvoloomacflf 
Mdcoctmtff  itcordcfkan 
ntcttmnt  tbat  vos  dmi  a 

ttcbcwIocr.Kodik'f  daoom 
wm  debbtntt.  laid  Wmr  j, 
PrtnanAi  Kodak  (mat  ttco   

&t  aaal  coaMamti"  aarf  faoob  E. 
«  phototraptac  productt.^  Ctbtom  tbawma  cf  C*^« 
Mtcf  a  bird  look.  Kodak  waa  5^n»j>§  bc^sat  lonaof  duf 
pvnuaded  tbat  ctactrofla?  TtctoayalviTP--iJaf  JCaff^Coryi 
P^^1^  *y '^^Jt  lUtobAomrttcmaloaical 
QvcttM  a  tfat  comjoaf  ^ooacs »  ^^^qu  ^  mco  abate  to 
axmoyyaaf».^frtfaacb  ce^0»toftbaa«ai.laao*mti»t 

i£5r2lS£2^2L  ato«oraaab«ta»a.«ad 
<^ttJ00ac».aadacobr  mumT  ".^T 

tTS^VS^VHS^t^  CoamicBatlCaaWiotm 
pnMofmcaaMnaadalqbadi  ^*°!™n~,?!f.K 
mtaaodddroatatbo 

e^oftt***^.  afamm^cS^^ 

Kodak'tdeaamootto  ^ 
cmatt>|»fttjic*anik 
CduHK  ttal  dtwdodtaaat  araa 
cadonad  br  Herbtrt  Kepptcr, 
frimJyofUodara 
Ptwcofrapty  mjamti  TW 
tkctram  camn  b  tbt  aw  of 
tht  future,  bat  «t*rt  kxtnj 
»»y  Od  in  u  (m  Tbt 
camera  ■  tbtrt.  bac  tbt  rami 
art  atotdr,"  Keppler  mi  He 
ptmoB  dat  tor  a  bog  tana, 
rlectrom  aaotofnpky  •oal  bt 
AbWtonatdkthrcoat. 
'cim  etueact  >ad  aoabty  of  cokx 


Otfttf  ObtCCttl  rTTTAO 

laxtruaL  It't  i  qutum  of 
wtttt  Dm  patdrwork  of 
aporoacbat  add  sp  to,*  and 


£odftk«CMtiOU» 

aoproacb  m  mm  mmte.  md 
Goabaaa.  Jaaaaaat  oooaumtf 
ctactronct  final  enjoy  ao 


at  dm  mbty  H  aoar  mmy 
aa^ptmailmdH 
t^aocmew  racordar  and  tbt 
dacamc  tarn,  mart  tbt 
payof  my  bt  mn  dm  a 
daeaat  tmy.Comm  »W."tf» 
■UDomiw  ctbatoaJy 
tbt  jaaaaaat  art  ortparcd  to 
mba  bacaaarof  tbt  wbolt 
flnaackd  tu  wran  of  tbttf 
kamtry .  Yoo*rt  dank«  mitb 
Jaaaa  lac-^bcy  caa  afford  to 
tafaa  tboat  batttni  ambkt" 


tor  i  emmj,  kodak '» 
powboa  atop  daf  pbotorapbar 
amaoy  vat  batad  oo  M 
Imanaay  ka  wcbnob0.*t«cb 
am  It  da?  abdty  t»  ooocrd 


Tmowralaa*tiif»tfto* 
and  Kodak  w<  km  wrreaw 


■  a  ranft  of  praaacu  and 


Tor  a  cmpnty  Mm  tnl 
Cbnadky,   wdl  bt  at  avporuet 
M  tbt  mart  M  m  tbt  pw  tbat 


Tbt  ddhrenet 
btdMMoonmnlkof 
tbat  adnata*  ntar  dm  wboat 
mrbct  baabat  of  prodacu  a  tbt 
mrfcan  tkry  aarat"  Tbeyl 
am  K  a  aacbta  or  a  rmaru 
Jat 


To" 

conpanaa  tnK  bt*t  as  find  vtya 
to  dan  and  paal  laebnobor. 
Camatctant*P<  ataptratety 
nead  a  da>  cooaoy  tbt  abibry 
for  al  of  da  calacm  awnftha 
of  Amncaa  adaacry  to  bt  aote 
totyfttogrrtgr"  
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it  Takes  Giants, 
to  Battle  Japan 
in  Chip  Market 


So  now  coiUborativt  naaarck 
ttforu  w  microrttctrontc  dap 
aunufaeunnf  and  tha  pomi* 
b»hty  of  W  buhoa  m  report  from" 
tht  Orfmat  Drpartmant  art  bw| 
prop***  to  aara  tha  UJ.  atmieoo. 
dutvr  wduatry  from  eaUnction  at 

«hi  UtMl  Of  J#«MM  C0O94UUM1. 
NO  OJUOfUM  that  tht  MtMtfcM 

art  food  and  Iht  purafi 
tanLU&hopaafbrcctVJrJuadUch* 
nofetfeai  liiiirahaj  to  wartd  to- 
duatry  not  uaporuntly  on  U* 
tkctroaac  c^itouw  of  AJMrtOK 
induatry  to  tht  dm  fiat  y^ara. 

But  Wtfl  0*  tflWt  MOCMd!  Wtt 

tha  Saadconductoc  ItoaActaHf 
Tachrtvtofy  Onnaor»aa-to  vMch 
chit  mtAara  audi  m  taut,  Ifatoro- 
ta.  National  J>atfcaod«ctor  and 
Trui  iMtnuMmu.  aio&f  with 
coo^uur  ltt«roay«sa.  Bud* 
naaa  Kachtnaa.  aooi  aaonay  and 

mo  ntw  waya  la  makt  aaamory 
omiu-Mtt  lha  awmwnductor 
tnduatry?  A  two.part  anawan  n 
My  do  mom  nod  for  tha  toduatry 
wt  naad  to  ha*  but  it  may  not  ba 
tnoujh  to  MttUM  toduatry  *■ 
knew, 

MIf*C««<«f««9UCUat* 
Wh*i  that  nxtAi  to  thai  it  to 
rrLUnf  to  crpanart  to  keep  up 
with  tht  raptd  chirtraa  la  arcucon* 
doctor  tcchnotocy  lhat  only  tha 
btfjrtr  cotnpantaa  can  afford  h.  A 
company  hat  to  towt  alnortUOO 
Rulboo  toopaaupafentforanrw 
atiaksnducur  product  today,  and 
tht  uchnotocy  to  mortnf  ao  fiat 
that  tht  Utaal  kwmaOon  to  oUo- 
tru  to  1 2  to  U  nontha.  Tlut  to  why 
mataad  of  anull  mtrcpranaurtol 
conpan^a  announonf  tha  lata* 
advtnct  in  chjp  tcchnoaofy.  wt 
now  have  IBM  puahtof  out  tht 
f  nxrtkrt  wtth  a  Bwinary  cl#  that 
holdi  i  mdlua  bita  of  nfonudtoa, 

ft!  computer  makrra  auch  aa 
IMC  and  ukconmgntcsUooa  ji» 
and  auch  aa  Amtncan  Tatophont  4 
TtWfraph.  tan  afford  tht  taw*. 
imou  auch  uchnoiofKil  kadtf 
ahay  rrguaea.  But  area  thty  htvt 
no  Otmrt  to  foot  tht  bUI  on  th««r 
own  for  kr*y»M  a  awt  U3. 
rkdromct  capability  afcrt.  And  ao 
tht/  report  tht  Mm  of  nwiti -coca* 
pany  TfMW  ca  that  will  artrcfc  for 
naw  »aya  to  manufacture  tht  itf* 
imporunt  rt«cuK«J  omau. 


Such  rrmum  art  not  tookinf 
mcrrlj  to  nuka  tha  ekctneal  or* 
cuKry  a  Ifttk  dtom-3  rmlbon 
tna.aay.aa  oppoatd  to  4  f&lton, 
Tbty  wtfl  bt  toofctof  ax  lachntojuei 
auch  t?X*ray  lithofraphy.  which  to 
tht  way  ttoctneaJ  orxxxsj  wtU  ba 
aaptantod  on  waMa  of  athoon  or 
ethaf  aujtortato  to  tht  facurt. 

Wha»  n  hapaaaanf  H  that  tht  Wff 
comyuur  and  tatocoaaautocauona 
coaaparam  tht  and  wara  of  ana* 
tonductora.  art  f  aarfal  thto  thnr 
VZ.  auaaUwa  will  t»3t  bthtod  to 
intarnauonai  coaayaOUoa  and  thaw 
own  coiaaaraaa  wUI  ba  not  m  Una. 


CamaatytTto 

Why  abcuM  thay  ba  ao  faarfut 
about  rtoctromc  urcuna  atchad  on 
aUicon  wafwn  that  aaU  for  a  couaft 
of  buchaapiactT  Bacauatthtataal* 
conductor  aaawWy  fonaa  tht  at» 
aanct  of  tha  aroduct,  tht  way  tha 
bran  foraa  tha  human  paraaaafcy. 
Tht  atottrome  drcuMry  daflnaa  tha 
capabUWac  and  thua  tht  affJeJaocy 
and  coiu.  of  coaajutara  and  corn* 
municattona  at^utoafitnt.  Uadar* 
ahaa  to  auch  proaWa  mtatai  tht 
wortd  ftocka  to  your  tactortaa.  at 
auuawtirt  enjtoaara  uaad  to  trar* 
at  to  DctroH-bffort  thay  atartod 
ftanitoTohyo. 

Right  now.  to  tht  aathatla  of 
aralyat  Jamca  Bartoft.  of  Saath 
Barmy.  Harm  Vpham  4  Co,  tha 
Unncd  SUtaa  and  Japan  art  bad. 
vuh  «%  each  of  tht  ttl  bUnon. 

Km  wortd  afactrontca  markat- 
trtof  U<  for  South  KoracTd. 
van  and  tha  Curopatn  oanpantoa. 
But  thty  art  Utd  bacauaa  Japan  hat 
caufhtup. 

Um  Japtnaaa  coapanHa  auch 
aa  NEC  HnathJ  and  f^C-t,  work. 
tr<  from  a  protactad  homt  markat. 
bart  mountad  a  flartt  ccaayaOOrt 
drlva  that  haabroua>t  than  control 
to  thtt  decadt  of  thJ  important 
Bcaaory  chip  markat  and  prttx 
thra  poaruont  to  ail  tha  other  chay 
■wtava.  uxtudasf  tha  moat  ttch» 
noloaXaUyadranctd, 
And  now  Japantat  toduauy  to 


Cot  AnQc\cs<T\m 
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movtnf  oa  trjlft*  to  wptura  wortd 
rrurkru  m  bthocraphj  and  oOtrr 
f^apma«t  that  mak«a  tha  acnu* 
conductor  due*  Thoaa  markru 
atiU  art  tod  bjr  auch  U5.  compamca 
at  rtrk  tn  •  Omar  Corp.  ti  Hcrwalk. 
Coruu,  and  Vanan  Araocuiaa  of 
Wo  At  to,  But  thry  art  unto 
praaaurt  aa  Japan-lad  bjr  na  Mm* 
tatry  of  Intamiticnal  Irada  and 
bduatry—appaara  to  ba  tumnf 
atraafbt  for  wortd  tnduatnaj  Itad* 
traha> 

Tht  eoflaboratrvt  mdunr  to*, 
trraatnt  cflorta  batnc  talked  about 
art  tht  baftantnfa  of  a  U 3.  rt« 
aponat  to  that  chaUanft. 

It'a  tht  and  of  an  ara  too.  Tht 
advant  of  btthon<doOar  npana* 
lunr  to  adnata  lh»  tachnotofy 
and  hold  world  amrkrta.  mrara 
that  tht  much.aejdrr*  bunch  of 
aaul!  but  vlfonwa  alactronKa 
ccanpardaa  known  coUactivtiy  aa 
SOkon  Yanay-Ad>anc4d  Micro 
Dtrtctc  InUC  NaUonat  S«mkon« 
duetor  and  othara—  may  aooa  bt* 
carat  candtoataa  lor  ma»m  or 
acquaauon  by  Uxyar  compamca. 
Thay  gfJa  fPatf  trto  at  ma* 
nurtofTauum^nMtoaiortthanll 
t*U^toke«aup.  So  tht*  aomuf* 
k  capaSuuMTWl  nrad  lha  c\r+  of 
bid  company  capital  buaftU. 

But  UKtr  paaavw  wtU  ba  on};  a 
cklmoo*.  not  lha  end  of  tht  road, 
if  joint  rtararcn  efforu  can  h<te 
krrp  a  atronc  U5.  rttrtroroca  ca* 
pabdny  ah*t. 
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TMU^HASTHIADWUKES, 
BUTMMMMAYHJmTKIADVAlfrAft 


When  a  Hoc* ton  It^c-itocy 
announced  a  major  adr snct 
in  sapertonduetiv  ity  rt* 
■»«»rch  a  February.  J*p*n  Inc.  watted 
■vj  tan*  its  Ministry  of  Intemaoooal 
Trade  A  Industry  immediately  began 
utembling  *  consortiua  of  govern* 
new,  industry,  and  unl\ *r»:ty  re* 
mrcrtrt  A  xm  oifictal  dt>cnibe*  tht 
ministry's  goal  with  missionary  cnk  to 
exploit  th«  "fan  tunc  world  of  futurt 
industries"  promised  by  ntw  materials 
thu  conduct  electricity  with  virtually 
no  bu  of  p«jwtr. 

Both  leading  U.S.  unrrersitJes  tad 
major  mdustral  companies  tuch  u  la- 
uroacocal  Bcsaeu  Machines  Corp. 
■l  and  Amencaa  Telephone  &  Telegraph 
iCxtn  pUymc  &  paoterag  roW  a  tht 

IspeCtlCUlar   JOttrtjflC  ftdVUCM.  But 

I  tots*  expert*  fear  that  tht  Japanese 
I  ability  to  organize  their  research  mto  a 
program  with  strong  comroeresal  goal* 
could  girt  them  tht  edge  a  morag  th« 
research  out  of  tht  laboratory. 

At  th*  moment,  declaring  a  winner 
a  tht  L.*rcondoctmty  ract  »  prema- 
ture. But  leaders  of  tht  nations  sci- 
ence Ettablishment  marr«l  at  tht 
speed  of  xm's  acooo.  "i  wouldn't  call 
what  they  have  doe*  ominous,  but  it 
certainly  is  a  sign  of  intensifying  ac* 
rre  stive  nets."  sayt  Roland  W.' 
schmitt  Central  Electric  Co/s  ehitf 
scientist  ari  ciiairman  of  tht  National 
Sconce  Board.  Adda  Carl  K.  Rower, 
president  of  Intermagnetica  C«ocral 
Corp.  "Tht  Japanese  hart  loof  rtcog- 
nued  tht  trtmtndoua  pottnual  of 
superconductivity,  whtnaa  tht  people 
a  this  country  hart  beta  very  short- 
sighted," 

Hsan-tceurcissta.  No  ont  government 
sgency  coordinate*  U.S.  attempta  to 
exploit  tht  new  science.  Nor  dot*  any- 
one know  prtcaely  how  much  tht  '».S 
ipervds  oa  tuperconductrrmr  mtarch.' 
But  tht  National  Soeact  Fouadaoon. 
»hieh  funded  much  of  tht  recent  U.  S. 
research,  estimates  that  federal  agen- 
cies art  tunneling  at  teaat  18  million  a 
>ear  to  universities. 
Amencaa  scientist*  aad  industrial- 

its  ihart  the  auumpoon  that,  a*  in 
the  put.  the  U.S.  system  doesn't  need 
a  push  froa  tht  government  U  bnng 
.nnovattve  technologies  to  market. 

The  discoveries  have  been  to  spectac- 
ular that  the  level  of  activity  is  enor- 
mous a  every  laboratory  a  the  U.  S. 
witn  an)  capability  a  superconductive 
ity/  argues  achmitt  And  Frank  Press, 
president  of  tht  National  Academy  of 
sciences,  notes  that  a  surprising 


amount  of  tht  academic  work  is  aimed 
at  applications  of  tht  new  knowledge, 
such  as  thn  supereonductag  alms  for 
computer  chips. 

But  not  everyone  ta  satgaed.  Oung- 
Wu  -Paul"  Chu,  tht  University,  of 
Houston  physKtst  who  is  the  leading 
US.  supercoaductrmy  researcher  at 
tht  moment  ^thaks  more, action  b 
needed  to  meet  tht  combined  »e-.ght  of 
Japan"  t  govemmtntaL  financial  and 
industrial  resources.  KWe  cannot  af- 
ford not  a  more  tht  same  wsy  as  the 
Japanest."  ht  tars.  -W«  really  hare * 
to  havt  a  coordinated  effort  this 
time."  la  between  those  standing  pax 
and  tht  activists,  there  art  a  iot  of 
people  just  scratching  their  heads. 
"Maybe."  tars  ont  often!  half  jokag- 
ty.  "what  we  ought  to  do  ts  hare  some 
kad  of  conferenct  a  set  what  we 
ought  a  do." 

wwt  waaerr.'  But  one  aggmaire  t 
government- science  administrator  ts' 
not  wsjong.  James  A.  looson.  the  as- 
trophysicist who  heads  tht  Office  of 
Innovatrrt  Science  ft  Technology  for 
tht  Pentagon's  Strategic  Defense  Ini- 
ttadvt  Orgarutadon.  ts  already  busy 
formag  ha  own  consoroum.  He  has 

fined  up  an  unnamed  university,  a  fed- 
eral research  laboratory,  and  a  handful 
of  small  companies,  lonson's  consor- 
tium win  have  a  specific  target:  vastly 
improved  space-baaed  in  (ran  ensors 
for  detecting  enemy  missiles,  .y  con- 
cern is  that  if  we  don't  pull  tht  science 
ma  a  technology  fast,  we're  goag  a 
be  beaten  a  the  punch,"'  tars  I  onion. 
"I  think  wt'rt'got  a  build  tht  first 
widget." 

Carry  proof  that  tht  science  can  be 
converted  into  a  product  might,  u  Ion- 
son  hopes,  be  enough  a  spur  vigorous 
development  But  there  are  no  guaran- 
tees. Evea  a  tht  basic  science,  tht  in- 
temaoonal  compemoo  ts  fierce,  and 
other  rations  are  already  scrambling 
hard  for  products  because  the  potential 
payofts  appear  a  be  so  great  Further- 
mot,  there  are  signs  thu  tht  erne 
from  discovery  a  application  may  be 
exceptionally  short 

Superconductivity  is  likely  a  bt  a 
severe  test  of  the  highly  admdushsuc 
Amencaa  system.  Even  u  basic  find- 
ings are  sod  pourmg  out  of  tht  Ubora- 
tones,  tht  stark  reality  of  the  compeo- 
tire  marketplace  loom*.  And  lonson's 
embryonic  con*  mum  is  no  match  for 
SHTTs  directed  Japanese  effort.  In  this 
cast,  tht  U.S.  may  have  a  consider 
unitatag  Japan  for  a  change. 

8f  Cttrt  Clark  i<  n'<uht*gton 
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U.S.  FARM 
POLKYISA 
CORNUCOPIA  OF 
MISTAKES 


1  ■fevmrttturtrrtdOt.uihcU.S. 
j  WMtni*  trabalanet  ia  manufactured 
I        roods  *ontt*t 
j  sured  frit  Amenta's  cofrp»ttavr*m  « 


3-  »:S**T<.-\£a 


1"  ffi*  ?wa «c-.i  »om:i  ocne  » tr*  met 
icsteadl  tat  poswvt  oaonce  a  ajncuF 
i  rjrt  hu  SjttdJrJfrcjged^fra  225.6 
t  billae  a  i»i  to  til  4  oiUjoq  Utt  >ear. 
"  In  for  d******  ^  ^tw  "tflflir* 


'  1   /  »  t 


V*      v     \  ,  !  > 


\mer.ca  s  contradictory  and 
self  defeating  approach 
makes  lue  worse  ior  rarmers 
in  ererv  country  It  s  time  the 
L*  S  took  the  lead  in 
drmmg  the  outhnes  of  a 
sable  agnculcuni  economy 


uj  m  y*  -r>t  -eracve  farm  _ 
baiaact  ia  *  feneration.  Am  pn  «n& 
suca  one-shot  deals  u  the  Sonet  whut 
sale,  that  imbalance  it  fcktry  u  fro*. 

To  understand  whit  happened,  oat 
tt uit  first  consider  the  Jof--  of  tht  (ana 
economy.  Apiculture  a  probably  Us« 
rsoet  stnSmf  txcepooa  u  tht  textbook 
theory  of  a  sa&rtfdaoaf  economy. 
Farmers  make  expensive  SBTMCEMAtt  tS 
land,  mtchaaaaooa.  feroluen.  tad  la- 
bor. Ia  a  fret  carta  crop  pnets  teed  to 
floetuatt  baaed  oa  such  tmpoodcrabkt 
u  tht  wtather.'Ia  noat  sectors  of  tht 
economy,  »h*a  pnets  drop,  tht  producer 
i  itioaaUy  daadet  to  tot  prodocooo.  Bat 
when  fans  pnets  drop,  tact  tadmdual 
fuiDtr  redoubles  ha  effort  to  h3  what 
"he  hu  planted  ard  recoup  what  at  eaa. 
funaer  dcpresaias;  price*. 

Sjiet  tht  1330a  tht  U.S.  fortmtatat 
hu  stabuatd  tht  farm  economy  by  sup* 
porer.j  price*.  Sapporo  enable  tanaen 
to  tnvrtt  predjcufcry  for  tbt  kef  tana. 
Bat  whea  pom  art  arnficaHy  held 
above  tat  free-marke t  pnet,  overprodoc* 
Don  results.  To  counteract  that  tenden- 
cy.'the  government  also  hu  rebed  oa 
•neencvet.  usually  aceaft  control*,  to 
hmtt  ourput.  Although  farm  policy  haa 
beta  an  inelegant  patchwork,  una!  the 
tat*  1970s  it  worked  reasonably  well, 
produong  both  a  profitabl*  (ana  eeono* 
my  aad  cheap  food. 

mrrowen.  meter.  The  hffim  r*gr*d>ent 
in  tht  tccaa  of  farm  potxt  was  insula* 


maoi  . 

^MsSLULSSr-^-  »»  aomtsac  poet 
htid  abort  tht  world-market  pnet. 
>  ou  caat  hart  f rtt  trade.  Jntosf-CBP*. 
itieh  y  wKiim  ^  a  +»>Mr«d  * 
eomptatxvt  advaauft.  lr>  otheri.  mch 
as  meats,  peinuu  or  cottoa  wt  timsltf 

protecQoiusm.  we  could  enjoy  an  export 
surplus  because  most  of  tht  world  dida  t 
ha^t  cnoujb  food. 

But  a  tAt  put  decade,  world  afncul* 
Mre  hu  made  crtit  productivity  (aua. 
(a  •nueh  of  th«  Thad  World  th«  famous 
fretn  rtvolucon"  hu  done  the  tnck— 
s^ppened.  tronxaII>.  b>'  U.5  foreign 
id  Inda  a  "-ow  a  ect  exporter  of  fam 
crodjeu  Ao\ arced  rattens  also  ha\t 
<-*.u!a:ed  ±e  U  noidtnf  domesoe 
crecs  abovi  *>f  world  pnet.  trtreby 
Mtj&tifZ  fKhaa  :icor>.  The  Europe- 
>i  Ctr.-jft.ty  ts  ao»  rrore  aaa  s«lf- 
lufci-t  a  food  cc  raj.  ov::ut  »•« 
'r>-.  >/!  sf  co-esac  «ftsu"rpton  in 


1973  to  1W»,  a  1982-to  a  pro.ecuo 
12T%  in  19901,  Although  tht  f  S  ind  trt 
Europeaps  rer-jarr  .^1^1^  nayj.  , 


er  igr  prottccocat  sji»  ;n  unr^ure. 
both rtt>  oft tsseasaHvsirinar cqr-pfa- 
OQfl*  9i i  Pnet  >.;»m  'tpoit :  •eyne 


CPO.  iftd  Ixpon  sf  osttta. 

Mfir.w/uie.  v.*  L  i  ivu  jtrifjled  to  ' 
compensate  for  tillxt  fsnn  tncont  The  j 
pn-1945  firm  prcgram.  for  example,  sit  f 
pnet  Sjpporta  fcjh.  aUowtas;  fore^a 
prodoeers  to  under? nee  C.3.  produ:m  1 
a  TJurd  World  markets.  Tht  igg  firw  I 
bta  iowmd  SOPMW  t>w»»n  ox  rr^  -r.^ 


Uat  taa  wcuM  make  L'  S  s^d^en  j 
rabft  <ottM6b*t.  lo  eompensaa  farm' ' 
era  tor  tot  tott  of  income,  the  bill  j»ve 
them  "df^fiptfr  Mwrnn"  a  backdoor  ; 


form  ofleTMrt  suasrfr.  But  owtr  na- 
boaa  coocaut  to  undeiprfet  U,  S.  farm*  j 
era.  attnaf  off  exactly  tht  kmd  of  pnet  J 
war.  coupled  wtta  chrotue  ovcrprodjc  ! 
doc  that  oar  demesce  projrtm  tu  , 
ugtwd  to  avoid, 

Thafs  tht  rub:  a  (lobahxed  farm  econ*  t 
coy  thu  reprodocat  aD  of  tht  mstabil- 
ibea  of  sarefuaxad  ftra  produecoa  taa 
tmflt  country  but  with  cost  of  the  sta* 
bthxtsr  atehaarama.  Its  hard  inoufh  » 
pat  a  floor  under  farm  pneea  to  a  sovtr> 
etfn  aaooa.  How  do  you  do  it  world* 
wide?  Nobody,  not  the  tm  cartel,  not  : 
wta  one  haa  succeeded  m  subdxss 
commodicy  pnect  tatercationaUy. 
7a et  facts.  Araenea's  igrw!r-ra1 
tradt  pohcr  todav  I  an  eT*rtir«  cut  " 
!i-de:<a; 


rescue  linzcn.  *t  r 


port  subs*d?ta.  Yet  wt  tt?><  *re  t~cy.r?g- 
at  TEydHt'orkl  grotfacers  to  rtzi 


ttivr  own  tTCoru  to  civ  \t-*r  <w-j  *j 
U.S.  oanka.  Tha  aocs  up  to  urrb'e 
overprcducooo  and  fatUss;  pnees  .tsV 
ms;  every  country's  farmers  «onc  cf 
Accordiaf  to  a  recent  eonptis^oral 
Joist  Economic  Commictet  report  on 
Third  WorM  debt.  Arfcntma  tncreued 
tta  export  volumt  by  43%  from  19*0  to 
1985.  mostly  ia  irnculrurt  But  benuse 
of  falhng  commodity  pnets.  .u  nwrt 
earnmfs  went  up  only  3^. 

£v»n  more  tfome.  omcal  l".  3  pctr. 
a  to  push  for  evta  freer  farm;oocs 
trada.  In  aesouatiou  «t  ha\<  pressed 
our  trsdmf,  partners  to  put  arneu't.re 
on  a  fut  Dock— on  tht  dubious  n*»r  tt 
trat  taatei  faire  irr^itT.i» 
t*  L'  i  fir 


create  L  a.  fam  tTporta.  In  faci  '.'J^ 
CA.  M»  f'mnd  "  * 

Liun  Aratr.es  can  underenee  *a-?» 
tdM  of  ^ie  Amtnean  farm  econony  I: 
.  swio  oTp?5m7Cfi3  .iiil«ni./«T»  :•« 
i  one  hand,  and  txport  subs^es  cr. 
other,  the  U.5  should  ukt  trt  ' 
this  km;  tf  rough  tht  Ouunes  of  s  s*«:  - 
»ond  farm  icorc-y  That  will  i*  :  ■* 
cult  uadir  an\  cireurrsuneis— iri  - 
possible  if  * i  con :  face  facta 
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White  Rouse  Group  To  Weigh 
Sematech  Alternatives 


REFERENCE 
•11 


WASHINGTON  -  A  Wh.te 
Meuee  Scif nc*  Council  etudy 
group  haa  30  to  €0  dare  u  com- 
pare the  pwpowl  Sematech 
manufacturing  lechnelegy 
>o«nt  ««M«f  wii*  alternative* 
for  reviving  ilwUS  m«kn- 

I—  wdwtry 
The  deadline  for  a  final  re- 
port i«  William  Graham. 
Prei*d«ai  tUagsa  a  '  KMfltt 
advieer.  it  *Vni  (*•  woekt 
balWe  •  StMKM^inw  In- 
du>trjr  A  »»•*»■  t>o*  laefc  ftftt 
u  ached  oled  to  cemaJue  an 
action  pJaa  for  Soma  tech. 

Me  inwtjile.  tho  Defrnoe  De- 
portment—*  near-certain  par* 
txipaat  tn  any  cortnuM«t 
Mm  i«  kelp  the  tdiRf  chtp 
iMktrvHi  reviewing  ootione 
with  the  Natiantl  S<i«nc« 
Foundation,  tht  departt*e*ta 
of  Cmmri  and  Cfttrgv  and 

(the  Office  of  Science  ana?  Tech- 
nology PoIkv.  utd  RwM 
JCajfcef .  depvtv  u  ndrmtrtTTTY 
«f  (WfflM  for  wwdl  and  ad- 
vanced tecttoofogy 

TV  Km  tag**  wsnu  i*  d»- 
II rmine  tS«  bMt  (NIK  of  «c- 
iron  to  help  the  indvttry  Ms 
'tMtr.  Kerber  tead  torn*  a 
heinng  iMt  week  before  the 
Senate  Armed  Strncee  aub- 
cnmmiUre  on  defmae  iftdjatry 
and  technology- 

Graham  declined  to  predict 
when  the  Reegaa  adminratra- 
.tHx»  would  deode  whether  l* 
bock  a  Sl-feltwa-piaa  Sema- 
tech. endone  •  km  eottly  arf 
plan,  or  opt  for  no  further  pr- 
rmment  inurrmton  in  eemt- 
conductor  indsatrv  a/Taira, 

The  White  rteuae  Science 
Council  Mody  gTOun  will  work 
qyicfcly  to  product  a  pretimt- 
narv  report  by  m»d  April  and  a 
final  rtoart  a  monDi  lour, Gro* 
ham  Mid.  Hta  office  than  «■ 
pom  to  make  lochfltcol  amka- 
went  a  no"  invettment  priaioali 
lo  a<Wre*»  tht  ataaacajoaWtaf 
problem,  ho  added. 

Kerber  said  ■  prepaaaoj  two- 
year.  SIOO-miMioft  Son  icon 
duct  or  Manufacturing  Tech- 
rx>hrr  Imitative  would  focu* 
on  tethnetetiet  I*  improve  tho 
manufacturing  capahtlitie*  >-f 
domeUK  «?micondw<t«r  prv 
<f  ueert  whn  eupply  device*  for 
defrnte  tjittmo 

Tho  pr»>m  includod  in 
iht  Dofrnat  Drpa rtmoai  *  la to*t 
hudftt  roquou  btfort  SIA  on* 
dorormcnt  of  Somatorh  otriior 
thi*  month  poraltolod  an  ttriior 
Dofmar  Snmco  Buard  rtcoov 
wtn4ait*n  ihat  r»*»rnm»nt 
and  tndyxrv  undonato  a  joint 
vtniurt  to  rt vtvr  lurtNt  V  S 
capability  in  **m»<w»*i*etor 
manufactunna;  tKhnolocv 


Tho  mutatiw.  Krrbrr  *aid. 
•■owld  mmoUto  tho  «omic^ia 
ductor  indwatr*  l»  dovrtoo  ad< 
tantfd  *onncowdocW  maun* 
Ml*,  pmcovint  09,vipf**Mt  and 
manwfoctunas  mothoda  nord- 
*i  ta  matoistn  a  mhto  and 
tootpotitivt  doMottic  aourrt 
for  ntoHcMidwrtora  and  into* 

an  ^of*annoyai^  la^ojopxanc  ia* 
»ua~  that  ctmM  ar»t«co  a  modal 
frw  pvHvi  an  vita  pwoffikip 
that  covM  hocoQar  a  am  only 

and  Son.  Tin  Wtrtfc.  D-Co»o. 

"I  am  tncowraaod  u  nro  arr* 
oral  indoatnoo.  tntiwtkns  mm* 
aromtnrntrj*  tho f  aasmenndoo* 
tor  ladwtrjr.  coming  forward 
with  plana  for  cooaorattvo  ro- 
«*arth  profKta  an  ht£h  nak. 
xonoTK  maaofactannt  toco* 
nofoffr.*  «a>d  Son  Jeff  8<nra- 
-  *on.  O-NM, 

"Wo  are  *o*nc  to  mmm* 
thftne  intriativo*  *rry  carertllr 
tc  «e»  whoro  the*  tan  pmfi  UM  » 
he  oapondrd  into  other  nwtnra 
tf  nur  defenao  iftdWtnal  bow.' 
headdtd. 

Tho  Sonata  hearing-  and  a 
meeting  nf  tho  Kooao  Knemr 
and  Comma  rce  tubrommil.ee 
on  mmpetitiveneta  were  tl» 
firu  ttf  what  it  likelv  1«  he  .ft. 
ertrnnvo  round  or  ennarr** 
+nm»\  «*«*ionA  to  review  the 
>IA  and  Orfoniw  Science  Bnard 
proenaaU 

Among  other  tommetrta 

•  "Wehavoavarmynftrch* 
niQues  to  help  Una  very  impor- 
tant iMujtrr.  and  we  *hmild 
uao  thorn."  aatd  YlX^  ' 
pre**6>nt  of  the  Nfltonal  Acad> 
rmy  nf  ScTonco*  Tho  ntm- 
ment  ha*  helped  manv  key  «a< 
duatmt  m  tho  pa«t.  he  added 

•  "I  don  t  fa\nr  Mibmditinri 
the  ««MK*ndut1Ar  indu«tr». 
I  But  I  natxmal  >eoiriijf  tcue* 
nvav  bo  involved  The  Defrnae 
Deportaaent  mav  have  to  uke 
Mept  to  protect  detrn»o  capo* 
bihtte*."  Graham  Mid 

•  The  Pentagon  doe*  not 
view  theto  pmpoMla  at  a  aua- 
»»dy.  Kerber  aatd  Tho  (200- 
millinn.a<vetr  contribatien 
that  *>  enviltoned  aa  tho  m* 
ernment  »hart  of  tho  five-jear 
Defence  Science  ffoard  joini 
venture  it  not  very  much,  ho 
added  Tho  Defense  Science 
8c^rd  report  w» poena  "help  to 
tho  indu*4rv  to  get  itaelf  out  of 
the  alum*  that  itt  in."  Mid 
BnchBWh.  d -rector  of  tho  Na* 
TKoal  Sicience  raundation 
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MILITARY 

CMdAMltmiPiflT 

Perry,  promaied  that  Ode  mum 
would  "town  tfatt  the  OS.  mem* 
uio  t  ftrT^-frg  lead  la  not* 
conductor  tedmotagy." 

Far  from  acMertag  that  god. 
YHSIC  appear*  to  confirm  the 
dugce  of  the  Pentagon  acting  at  a 
high  "Ueh  patron. 

[The  VK3IC  program  it  be&ind 
acbedulc  and  la  projected  to  coat 
nearly  $1  bUUon by  m trtritUa 
ongtoal  eetlmata.  Of  the  Hz  VHSJC 
contractor*,  five  bar*  producad 
cbpe  apeculixed  for  military  ueta, 
while  only  ooa  bu  produced  a  cblp 
flexible  enough  for  widetpread 
commercial  use.  Given  tba  impcr* 
twice  of  the  semiconductor  indue- 
try  to  our  economy  and  national 


defenaa.  It  «  appropriate  for  tba 
tovwnmaot  to  ptay  an  aettve  rok 
ia  retttaJJatogtbe  mdnatty. 

RfaatabUabaag  VS.  eJeetroaece 
[eadcrabtp  wU  roc^rt  daee  coop- 
eration batwaea  a  rtaetry  and  gov* 
eraaMBt  on  a  wait  raaga  of  mm, 
from  trade  ta  tat  paMcy. 

Indeed,  tba  naJtarya  tatareeta 
would  be  beat  ?emi  by  tba  rettral 
of  VS.  eomaareial  tectaolofy. 
which  could  then  be  adapted  to 
military  Dead*.  Grriag  tba  Feata* 
rata  even  neater  rote  to  pteitof 
lechnologtcaTwlaoamaodloaaram 
electron**,  aa  raccmaawtad  by 
the  Defenaa  ScSaaca  Board,  woold 
skew  aew  technology  to  military 
ueeeand  retard  the  reeorary  of  the 
induftry. 

Semtaxrfuetore.  like  wan.  are 
too  Important  to  leave  to  the 
general*. 
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Why  We're  Behind  in  Technology 

U.S.  Education  Isn't  Producing  World-Class  Competitors 


By  SIMON  RAMO 

Evsry  nation  now  {xrcetTte  Its  strength 
to  be  vitally  dependent  on  Its  tschnotogy. 
This  to  creating  aa  International  contest  for 
technological  superiority*  t  www  tscaaoU 
ofj  Olympics.  By  winning  many  ccenpett. 
ttvt  tvsnts  a  country  an  bt  master  of  ttt 
tit*.  To  lost  toooftonctnbtcttMirophte 

roc  dsesdet  tht  United  States  twtpt  tbt 
technology  <Xyntict.but  recently  wt htvt 
beta  slatping  bsdy.  American  producers 
htTtbttobttltdtecowatwrtttqw^ct, 
camera*.  MMtwMlM  *nd  many  machinery 
fie**.  Tbt  0&  tbtrt  of  world  trade  te 
high»techMlogy  products  bat  drootU 
tram  30%  to  tbt  t»0e  to  ton  than  JO*  to 
tbt  1110s.  Ansriea's  ligO  trade  surssus  of 
117  billion  turned  toio  a  dear*  tbtt  totaled 
llsjjbWiontn  im  Twenty  yesas  ago  tht 
US  Patent  Ofncfs  gnat*  to  fcetignsrs 
were  barely  notktaMe.  Now  foreign  In- 
ventors art  obtaining  almost  half  of  Amert- 
can  patents. 

Wt  havt  font  from  world  lesdershto  to 
annual  improvement  In  promattrvrty  (out- 
put per  worker  hour),  the  key  to  high 
llvtr?  standard*,  to  the  bottom  of  tbt  bat. 
Dmig  tbt  1970a,  tbt  productivity  incrtat- 
et  to  France  and  West  Germany  were 
twice  ours-Japens  three  timet,  to  tbt 
addle  1980a  wt  ranked  fir*  to  tbt  world  to 
capital  'nvestmem  per  capita.  By  tbt 
middle  19700  wi  had  supped  to  sutth  place. 
US  investment  m  new  non -defense  tech- 
nological faaMies  as  a  percent  ct  OHP  to 
now  lets  than  that  of  any  other  develops* 
nauon, 

The  niuaUon  cannot  anprove  toon  be- 
cause  America  lums  out  only  seven  sngl- 
nmj  for  each  1.000  college  graduates,  for 
Japan  the  figure  is  ¥X  The  Scvtet  Union 
now  graduates  five  times  at  many  engi- 
neers as  does  the  (Jotted  States.  Tht 
fraction  of  idealists  and  engineers  in  our 
later  force  has  declined  in  the  last  two 


(decades  while  that  rstto  has  douMed  to 
I  both  Japan  and  Germany. 

The  rate  of  produetog  FhJXs  to  engl 
iteerir«toaneK«i1*mtodkttsreffam 
t  strength,  hi  an  erer  mart 


n^  awerdoefr  aima  lf»  atostsnj 

earner,  atC-*eega  studsata  now  art 
d*amtogafc«*«keefof  tbsot  iiwiniaa 
to  the  torn  dasaaw  UA  < 


becomtegatt«c<|iiJ<saswiartgrsiiiim 
tathempuetidog  areas.      '    t  _ 

The  future  of  America's  tsthaaJagfcaa 
stature  agseeri  ana  werm  as  we  look  back 
along  tht  psjedae  to  basic  itscatlit  an 
sctonos  and  msth.  Our  gradt  school  «s> 


seasons  and  tosrhnwtoa  artttaattfc  every 
weak.  Only  absut  lOOjQQO  US.  saga  acheet 

of  a  year,  Fire  aatttoa  lavtot  higa  mhos* 
attaints  recetre  a  reel  two  years.  Batf  of 
those  tesjdtkatumUimMiri  to  oar  nation's 
toga  schools  ds  nst  posaaaa  the  asWarraai 
recast inra  and  teed  oafr  tasaysnry 
certSessm  Mart  than  bast  of  aJtsurbiga 
school  grsdustas  hare  not  hsd  even  one 
yoerc<sdrxavOf^Jss»scto^ta 
theOc^Sutao.os^7jaOa0arepkyalet 
courts,  to  the  last  dseadt  skartagas  of 
tsscbsrs  and  funds  hare  forced  assay  high 
Khoototooakwactowauiwrstortos. 

How  ce^  the  OntiedStaim  lave  taove* 
soc^WfroPiaaamtosncatotachooW 
to  such  dtmtotohsd  future  oroapeta?  Thert 


to  plenty  of  buuns  to  go  around.  Tht 
parents  of  American  school  children,  for 
catsneee.  spent  tuitions  of  dollars  to  buy 
iheer  children  computer  games  (uaeful  for 
sntsrtssnmsnt  and  dereioptng  cjinck  eye- 
band  but  not  for  learning 
aether  sma —afire  or  computer  science) 
but.  erery  chance  they  had.  they  voted 
agatast  awe  fundi  far  suptrtorsehoola. 

Psnatitog  tbt  oomtog  crtns  in  the 
»mssrtcrhtotJ  tarbnotogiral  strength,  the 
'  asaawmsttt.  through  the  National 
foundsuaa.  hat  begun  new  pro* 
It  sthouleae  improved  elementary 
and  math.  Federal 
to  important  for 
sli  isttog  tbt  prtortty  of  educauon  and  it  is 
sJswtogthaUli  at  tost  bstog  exerted. 
But  the  real  power  to  Influence  eiemcn» 
tary  and  hash  school  educauon  Ues  with 
lower  l^Ternmert  levels.  Here  the  parents 
sod  tht  tit  tosnry  at  a  whole  are  failing  to 
assart  their  politfcal  strength.  They  are  not 
dasnsndtog  that  political  bodies  at  *ute. 
county  and  dty  toveto  recognise  the  sen* 
otasBtasof  the  problem  and  attack  «  with 
vtojsr.  to  Calafornto.  for  tnttanee.  the 
nations  largest  state,  one  whose  economy 
to  highly  dsganasm  on  the  quality  of 
tducatioa  of  K*  pcfutobon.  the  voters  are 
willing  to  tolerate  a  lower  allocation  oi 
education  funds  per  child  thin  the  naticna, 

"apathy  and  lack  of  appreciauon  of 
prtowy  sod  secondary  education  should 
prevati.  wt  art  headed  for  technology 
modfcjuuy  and  a  lowered  American  stand* 
,  and  of  Bring. 

Dr.  Stmm  Horn*,  dhvrter  mtntm  end 
c+f***d*r  4  TRW,  hot  t*M  comfrttd* 

«aat  £f«awa  Rcxntntt  CommUttt  cf  tar 
J/estt^Sdraceterd. 
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WWXEpiNGS  AND  DEBATES  OF  THE  99^  CONGRESS,  SECOND  SESSION 
VoL  m  WASHINGTON,  THURSDAY,  APRIL  24,  1986  N*  35 


Uemd  States 
e/  America 


NATIONAL  POLICY  AND  TECH' 
NOLOOT  FOUNDATION  ACT  OT 

\m 

HON.  GEORGE  E.  BROWN,  SL 

or  CAU7WMU 

m  tms  bodii  or  tmtsxmATtru 

mn<fft»,  Apm  u.tm 

Mr  ftAOWK  of  Cattmt  Mr  Speaker, 
today  I  lo  ckcus*  tor  r*  conwdtrtbon 
or  my  opaatguas.  ma  N*too*l  Poky  and 
Tactaotogy  Foundaton  Act  of  1865  r*t  t  re- 
cenOy  ntoduetd  St  MR.  3MT.  JorvnQ  me  AS 
cceoonsors  of  ma  M  art  Congrassman  &u.- 

ClSOK,  BtftVAM.  80M0A  (W).  CCMYlftS, 
CMOCKCTT,  DxOM.  Otmauv,  EMM,  FaziO. 
fono  (Uji  Guam*,  mawwu,  hmtu  (Ut)i 
Uv»«  ICAL  Lunckna.  UacKey,  McXamey 
Usenet   Nation  (FIL   PAfcfTTA,  fUxQtu 

Tc**lv  Udau,  Waloacn.  Waxvam  and 
wcu 

*  tutor*)  Poky  and  T*crrotogy  Fcm* 
>  Act  was  nroduced  lo  toeus  eongrae* 
l  ah** ton  oft  ma  need  tor  tagnutwt 
»k  try  and  ma  ccrracton  ol  S»uCVrW  dafc- 
ofoe*  m  cm  base  gewrnmenui  raMutcm 
that  th/a  atan  tfvt  long-larm  aconomt  kxyxJ*- 
boftft  and  oo-ty  ol  aft  a  V*  unsad  Sustv 

Somaima  nasty  tour  cwc*d*«  ago.  w«m 
r*  Un*w  Sum  ■npy'ng  mt  *o*fi  highest 
o;  bvw-19  *nd  a  wwVr  «wob*« 
rouf.%»'  pux  r*  N«<y»  nduttnat  bast 
t*}A-  to  aroOt  and  r*  coni-ys  quavry  ol 
t>t  tvr«d  *to  •  »c^g  Urn  c*c**  HrUCip- 
w»  pan  success  end  u  cot  ccnvantonai 
w-saom  mt  Nsvon  qn&mi  many  danger 
t-r»  F<*>r  AOHiU  !»70t>  and  early 
t9*:  t  tht  (Oil  C<  consumer  a**cvor«cs  mar* 
kti  »c*>»ed  tft  r*n  nd  eutornocet*  made 
a  ca-a-  rat  Amaoci  I  laadrar-jp  and  proapa»- 
rfy  wart  b*ng  tot*-*e,**Aps  forever 

Tr*  counvy '«  e-$entncng  a  brokOy  based 
st'^ara:  prte-xrnana  re*  «  rdtscnoac*  n 
ol  cUtKtl  aeoftowc  mode*  Tha  re- 
7«K»o  ol  An****  rada  and  aoanemy  art 
o**4  ma'^tad  by  a  Concurram  daWnpriW 
of  ma  rtttwa  A^arcan  Ma'quaMy  M  tha 
>f«v3  oi  «va  oar  *o  ytan  torttat  Amanca't 
tJijft  our  cft**an  «c  ra>a  mx*>  lass  to  ba 
IftAMM  for  M  par  parantt 

InOwiSlry  prc^  J  moil  of  »*  fWaeal 
floods  of  our  tootry  and  ganarTM  +<x3\  Ol 
r«  ravanwaa  uaad  lo  taaxa  our  scoai  aatv. 
cat  How**«r,  by  Airca;  Any  tlAnOQrt  ^>ao 
C"  *>idustry  r.  m  and  mow«  law  av»  of 
t  j(ttab*ty  tooompatan  worwrnarnta 
Tr  -aary  MaU*CS  Cocun*fiang  tit  UratH 
Si  «nab*ry  lo  maat  cur  am  namatonai 
compabwn  ara  loo  wai  Known  lo  rapaat  Tha 
LOT  Rr^Ort  of  Apm  1M3  prasants  a  gm 
pctura  t '  world  nartat  snara  Iranos  OurrtQ 
r»  IS-yt  K  panod  Irom  IMS  lo  1M0  n  t2 
major  manutacvnio  caugonat  ranorio  rom 


con  and  slat*  to  a*psfl  and  compuUra, 
Franca  and  Japan  aacn  ncniasad  r>a*  par. 
canuga  of  world  mark*  mart  <fi  I  6ltao> 
nas  Wast  Garmany  ffcnjuAad  Rs  Wujra  *\  fwa 
calagontt  and  now  Itactt  r«  Untad  StUaa  (5 
lo  4)  Unoad  Suits'  markat  tna/a  on  r* 
omar  hand  dtdnad  m  io  out  of  12  cattgo- 
nas  Tna  raauk  of  our  arodng  atduartaJ  com- 
pr«nca  ■  a  SI  SO  b*on  US  rada  datot  tor 
IMS  and  a  drop  n  rauwt  US  GNP/capxa 
rom  wt  piact  adr  wvvy  to  ior»  ptaca 
today  Tha  Ptapdawt^  Cammjaaon  on  tndua- 
nai  Compatftvtnass  po-x»  out  Haal  hourty 
corwpanaaaon  m  r»  Unoad  Sum  has  n> 
mamad  «*nuaPy  atagnanl  amcr  1179  &nca 
1 97%  *  ha*  actuary  dtdnad  " 

Ntnonal  hfa  guaJTy  «  obnoualy  rAiancad 
by  fta  nrkonai  CNP/capu.  but  tw  actual 
OuaHy  of  Ma  ■  p/ran  by  of*  anvronrnantt 
such  as  aducaten.  haaW  prsonat  aacurty. 
poMoa  ate.  in  aach  of  thtva  araar.  tw 
Urwad  Suits  hfa  ouaky  »  not  cut»Ufto>0, 

EducatonAf  tta*  scats  hrra  bran  dropprg 
suacPy  «ft  rvt  UonvJ  Suits  whia  functonaJ 
•tafAry  rtmant  at  ctoaa  to  20  pre**  Our 
ab*ty  to  alocrta  ot/  aducssona)  rtsourcts  to 
a*tcWy  Strvt  natonaH  natda  «  CMStorv 
adia  rXrng  r^t  pttf  dtc^Ot,  w«h  r»cr  ttctv 
ncogy  nduttry  ohm  s*up>ng  to  SAW*y  Ks 
damand  tor  avanancad  angvttrs.  Castor* 
raas  production  of  atactneat  angmatrs  da- 
oaasad  by  naany  X  prcant  wtwa  tha  output 
of  snrytrt  incrvAsad  300  parent  It  would 
saam  that  wt  pun  to  atgatt  our  way  back  to 
nominal  pwrsntnea  Japan,  on  fta  oewr 
hand,  products  twet  aa  many  anpnts-s  a* 
**  UMtd  SUtts,  but  tha  antra  country  am 
ptoyt  Irwar  attynays  than  art  found  pracK. 
ro  n  Los  Angaiaa  Co-/*y 

m  sprta  of  our  anor  twus  rrmimant  n  mad- 
teat  fast  arch  and  haafth  otkrtry,  Amaneana 
art  not  raUkvary  haaflny  Todcy  tha  Japantst 
and  tha  Swaots.  corertwing  HOt  to  mtdcat 
tc*net  art  ma  worto*s  htavwtst  pasptt  wti 
tha  towtt*  rfan  mcW)  ratts  and  iht  k-ng- 
rstkfa  spans 

m  omar  k«a  aua**f  artas  tht  counry  is 
do*g  no  btflr  *  n*rsrv«  tna  tvt* 
agt  Ajrycsn  ■  myt  comoous  VAn  avar  of 
muggings  ~  burgtary  and  wdtiprcAO  usa  ot 
narcotcs.  Tht  Himon  a  prvsxat  amronmants 
art  ba^g  dat/upcd  by  poXuanu  Aad  ran  * 
ontrorng  Caa>am  torttu  and  tarts  Smog 
lav**  r>  rr*o»  CJds  l  r»mA»n  r»gh_ 
w»o  Atone**,  rctet  mo  no«xcOT 

Canrskiad  naWaJ  pUnrwg  ts  na«ur 
practcal  w  OtvaWt  tor  our  acotty  Larga 
sea*  nttona)  plans  Uka  so  long  to  croduc* 
and  put  n  pucr  that  tha  oyuvn^s  of  a 
modtm  rtww  soorty  randar  auch  plans 
oosottu  balcra  thay  can  bt  impiamtnlad 
Ctnral  nafioru)  cUnnng  tnartrort; «  ampry 
nottistM 


On  mt  omr  hand  on»y  tht  Covt^vntnt 
can  uka  nwm<)*t)  tor  mt  crtaw  and 
r«^wa  of  conr  art  nawni  poky  ^  tr* 
rjtorwi  «ktmtt  Patcru*  ptanrwg  and  «mt- 
mam  by  tha  pwau  wdor.  wJwouai  and  cor. 
porata.  cannot  mst  r«dapandant  oi  govam- 
mant  poky  In  raakty,  tw  van/  rthonawy  of  * 
bus-nets  dacwon  afmoat  navtfabiy  dapands 
upon  is  consassney  nrsoftai  poky  Con- 
varsa*y  in  tht  Uct  of  rxxnsnttnt.  ncc^nt 
conactng  C*  rtwattt  natonai  poky  pmru 
ptamng  and  Inwaatrnant  bacemts  *  hgn 
suits  gambtt  nauad  of  •  rassonad  ir 
oat 

Congrrstman  UON  E  PA*rCT7A  ol  tht 
Houta  Agricultural  Comrnrfiat  «t  mt  Los  An- 
gatat  Tmts.  Uay  12.  IMS.  s*d  "Courvr 
proouclM  and  coflrsctng  FtdaraJ  laws  and 
potoa*  abound  n  agncuKura  to  *ht  pev 
whara  thty  acmaornas  sound  tta  'Akt  «t 
WondartancT  oraarons  For  axampit  thart  ara 
Tax  pcaots  mat  ancourtgt  rwtsters  to  btg^ 
raw*  unntadad.  mgattd  crops  on  uvy 
arockbu  aoi  n  Nab-aska  umg  scarct  watar 
at  Cw  samt  kma  ma  Go*w*t  ■  igMng 
%od  aroron  and  tookng  tor  ways  to  eonifv* 
mrtwcHr" 

AAtn  Paul  Pravdant  of  ma  Agncvkvt 
Cound  o(  Amanca  cbsanrtd  Tnrt  ami 
notocfy  rrxxrntM  nooocV  accoortuy* 
Wt     doni  hava  an  ntap/aitd  farm  poky " 

Tht  consaqutnets  of  nconsiSltni  natcnat 
poky  appsar  twtrywhrt  Montun;  pok-ts 
asubkshad  to  combat  rfliw  contrtXAt  to 
snovarprcaddoiarmsimaOtUS  goods  un- 
compatt-vf  m  world  marktts  and  ctattd  t 
SlSOfcffcon  rids  OVtn  Conflct-ng  macro 
pokitt.  wheh  IrrMnOy  oswUU  •conorr«c 
aactors  Pom  man.  at  torcts,  dnvt  U  5  larmtrt 
bankA^t  and  atowtd  Argantnt  wtitat  to  bt 
dtkvtrad  n  Mrtnasou  «t  tats  man  U  S  cost 

Tha  prerjftm  t  dstp  stattd  tnattunonai  rv 

gdTy  htS  pracludtd  Changes  *>  Our  bt»C  rv 
SMvtons  snd  rmtutcnti  oVctnces  nsvtd 
tMt  tht  natd  tor  CAvnga  «u  not  par:ev»d 
The  counry  s  prtstnt  nsuuwna  fruewt  A 
hawfJ  and  unsuxed  tor  ma  dynaivcs  of  a 
modem  wefto— uc*ng  maann  to  taCUU  ma 
rdagrstad  pubk-pnvtu  pokoaa  so  nactcttry 
to  tht  country**  long  term  ntartst 

Poky  conftct  btgru  at  mt  datr  levtJ  with 
micro  nfomuwn  gatharad  by  vry  \c*z*\:*3 
•gtneau  Chargao  wm  rwking  rmcro  poky 
Thart  ara  no  mxhartsms  to  gather  cuu  on  a 
mora  fiobat  tn  w  asMU  tM  conse^jtneas 
of  bom  moo  and  macro  poky  and  propose 
mt  modkaboru  ntctstan/  to  euaU  rtegrst- 
ed.  coharrnt  and  ecnaistant  nawnt"  ^cky  m 
mr  tong  trm  pubk  rtartn 

AJchoogn  tvtry  Gc^arvnant  depslmr»i 
and  most  Awrunt  agerots  hava  poky  sec 
sons  me*  scope  ■  gwwa*y  tmsto  to  ga*n- 
anng  mco  cu<a  to  m-erc  pok>  fc 

mar  host  fWgarckess  ot  crott>Hes  v  orsrt 
to  do  mort.  they  art  rettnoed  bc^  by  the 
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Q^f  data  war*  maa*  rtiabw  ra  Umwd 
State*  hn  not  a*ttbtoftad'a  tomal  *y*t#m 


>  na*on*t  Mt  CorvTWoaf  opponw 
t  and  «•  *****  fc*  «Mt  *0)nomc 

chtfr^n  robs*  we  major  own  ar*houi  an 
tartr  Mnwg  fy«Mm  10  mii  «r  Gof«nvntf( 

^*OQ  PO^i*»  prty»H«  W*Th«  major  Qqt 
•mmar*  dtpaCfW'tfte  wn  Mt  anarjn  of" 
pw*  rtvkcton  and  ce#aci»vt  artocteanan 
Macro  poky  a  OMML  ©ha*  In  raaponn  to 
an  *otogy  and  «n  NM«t  HMumoni  ol 
tong-tom  oanaa*jut*caa-  Tha  a*snrtw«*t 
*nd  crwnpng  *****  of  nptorwl  poky  * 
taf*y  f«4  Format  na*n*  to  ■wtMH 
poky  cona*ouw«caa  if  aatdom  ritHU  No- 
•o^^poscy  i»  ajmcwt  anon*  rnc**.  A  *o» 


S«n  tnoVtary  Mas  bNn  dnvan  oil  dwa  ar* 
JiptoOog  Pad*  if«M  fw  Un«H 

SttNt  •  dtMor  ntaon  Hr  t«  fnc  hme  «i  70 

Jil^..,?^rtW  ^ 

that  m  us.  hmmona  datoaron  ticm 
wen  pnU,  Mom  do  not  mi  to  oanbdar, 
"W*1       MMML  ra  wnntltiorttnp  b#- 
fwtan  naaonai  macro  pofco**  men  m  mon*. 
toy  porcy.  nation  poacy.  t/ada  *oky.  indut» 
(naf  tttaavn.  m  pokw*.  aawng  pot.-y.  Mt 
o>atey  poaoaa.  ate.  Tha  Nston  don  not  po*> 
mm  «**to*ona  capab>  of  prwpoarg  r*y*. 
ad  naaonai  poky  artorrwtvaa  art  wnm 
mn  atpaetad  toot  torn  cenaaquancaa.  urn 
thw  dtkwney  « raknd.  tte  Muon  wd  con* 
i  to  ch*c*m  <»  conadarab*  mourn 
tf~*W  from  or*  avc*0*0*«  aw*  to  «v 
I 

«n  fteant  ytart  t*  conaaquancn  of  mt  • 
Nakn*  .m*don*j  oVofota  h*n 
bacoma  mora  md«%  FaAsn  of  ra  torn*) 
nsknu  poky  m*ttf>o.  trttam  ha*  fruity  cut* 
nwvitad  tn  tha  Gramm-fedman  Act. 

OarwrwBudrnan  ntmana  a  mama 
tort H3>m  of  t*  UffHtwt  proem.  Th*  act 
*«  prnad  by  a  (rgaarciod  Conp/aw  unabto 
v>  rnerv*,*  runaway  budgat  cm.  tut 
GrarMtfedman  «notvw«rain*rwdMb* 
ma  tan  of  major  natron*  hauaa  tor  wheh  ra 
Corym  and  rt  aammtra«on  wtf  bt 
t^aota  to  prtwda  ad»c  aia  natonat  poky 
Ua  Via  Sooal  Sro^y  cna«  of  2  aao 
GramnvRbdman  flow*  b**ca»y  to*  4ruc«#. 
ai  and  ******  ctorbarcM  anfnot  from  a 
•ack  of  dadcaton  or  Da  tfaata  to  eartom  ay 
tf«Con0rtworiwadinAa)raMar  ' 

T>>a  Savon**  toadng  ttda  compataoii  Km 
tono  a^cyad  ~*  t«tat«anad  MMuMnat 
maana  tor  davatopno  nnonal  pofiey  and  ot> 
um**i  tna  naoaaaary  pubtt!  eonaanaua.  Car* 
*any  a  Siab*ty  and  Grow*  Ad  of  19M  aa- 
tatMntd  a  trptrnt  csr»uru(on  proct«* 
a^ong  tabor,  bwanaat,*  and  gov*xrarw«. 
Japano  WTi  baa  «  auooatod  rdapandant 
conOa  w«t  ovar  300  Kanckn«  commotta 
«n*J  «a«  C«  artoctva  paraopatcn  cf  tvary 
aagmtnt  of  Japanaaa  tcotty.- 

Unava  as  »ad*rcama*taora.  na  US.  Con. 
grata  amply  doaa  not  r-avt  mt  tooto  to  cop* 
fna  lar<aacMnf  ccmptaxtfy  of  na  prot> 
of  a  modan  cjtobrt  aocny  w»m  ma 
na  to  antopatt  pandne  enwa  batera 

.  baooma  onacaf.  dtvtrtjp  an  adaojuat* 
<uta  baa*,  tomultto  an*,  aaaaaa  poky  axar. 
r***t  and  in  parftcUtr.  )r«n  r«  nctortf 


~-u  r»c«M«ry  to  p^cac  accapwx* 
-*  Onaad  Stato*  «  amsad  of  a  Mm  «an 
•mor*0»amnWWdm*na, 

Tha  oewntry  naadt  la  put  tn  ptact  mt 
maana  to  rtcognu*  wo*  cn*no*  that  w«ra> 
««t  ao>A*nanta  «i  a*  national  potoM  and  < 
natda  tha  maana  to  aOacavay  tnaata  and  la- 


catat*  poky  chant*  Spapkafry.  a  conaarv 
t*»dn>*w  rnachanani  m  roojurad  to  rabwp. 
oo  naaonat  poky  by  anaopaanf  (^ancpM 
condaon*.  aj**apy*j  ftp.  tan*  torn  conaa- 
fuanca*  of  a»*tn*  on*  propoaad  poky  and 
nKorwndrti  to  th*  Conprag*  and  fh*  Praav 

4Mt>  -— —  -  -  -   „ 


ttovatpok«av^carajnua%ch»npr4wytd 


anapaa<*p*acoarti»atipaatom*khth* 


fh*  Unaad  Siataa  mutt  bt  abJa  to  raadfy  ta> 

ftMpt  m  pokM*  and  <«*lu>om  to  comptt- 


TN  Katon  *  poky  tacttatnf  aganota  ar* 
ar»o  VKvrpm.  Atviough  tnt  Fadrat  Oov 
anvr»m  now  prowJta  fcjU'-jr**  totine  to 
aotnea.  and  toctwoto/cal  auppgrt  to  MtoO* 
•d  -^OjM^«  *vcn  M  •gncu*M«.  r^on  And 
comnwctf  to-wnwa.  w«  anmnoy  U<A  rt  t> 
aauonat  capacity  and  c**an  aganoa*  to 
*xu»  programt  upon  rnt  conptuva  ptriorm- 
anc*  of  ov*  aconorry  a*  •  whoto  Congnm 
nttport^y  to  (3r*gn*hr^  tr^  approptV 
ato  aganoa*  to  vrpiamam  na»or«j  pok*a«.  in 
prack*.  newtvtr.  rrpitmtrtakn  of  «npor> 
tant  poloa*  may  tangutn  tor  lack  of  an  am. 
ng  conpttant  agancy  to  purua  tram,  in  Tha 
broadtat  aanaa.  vt*  Naton  don  not  poataaa 
to  <w  ntw  tachnctogy  davatopmant  naadt 
vt*  aoJ/aiant  of  tha  Naaonai  Sv^nc*  Fourv 
dtbon  or  Tha  Hatonai  Art*  and  ttonanik* 
Foundaaona.  Tha  Nttontf  Poky  and  Tach- 
notogy  Foundtion  «ouU  conaoUau  tacrnov 
.wrttatadaovtoaatrtrchara  not  now  doaa. 
ty  aad  to  an  agancy  m«aon  and  wotM  «*« 
mat  ma  ftovaf  Covtrnmar*  wd  tsauma  tJh 
abto  raiponabarm  to  naadad  ovtpn  tach- 
notogy  *t*cn  h*v*  harttoto*  not  oatn  ad*, 
quiiav  dacr-argtd  by  any  tactor  of  toory 

Tha  combnng  of  ti«ang  govarnmr*at 
fgnckna  Mo  •  naw  touxuaon  wti  rttpontK 
baty  to  faoktang  natonai  poky  and  c« 
kKftnotogy  auppomva  of  that  poky  fnda  m 
o*Mrtarpirt*i  ma  pnncpal  poky  aganoaa  to 
km*  of  om  major  trad*  conptraora  Japan'a 
WTi « rwt?v*y  nvc^wd  «  rwvrtg  ra  a«ca»- 
toca  of  that  narjon'*  tacrirtoto/y. 

M(M  MOMIttO  *Y  TN*  tUnOWfc  *0tCf  «o 

r»o«NtxooT  kxwoatoh" 
Whiaimrjht  ba  convan«nt  to  ttona  ma 
Hnont  prttwnt  oJkJtwa  icon  or*  or  ma 
offwr  polka)  ptny  or  upon  a  panc/ar  daoi- 
ogy.  thw  woutd  bak  ma  tact*.  Our  rtcrttson 
ha*  ataactty  prpgnmad  to  na*V  40  yaar* 
undar  th*  tttwardanrp  of  both  pan**.  Tha 
data  woud  oampnstrata '  that  th*  Ur-ttd 
S«ataa«tn*ha  rndat  of  a  tongtom  dacina 
nmrtng  fcom  200-y*aroW  tVbCtunjf  dak>ar> 
c**  mat  rtodar  «p  <nauubon*  rxapaUa  of 
ekenargxtg  ra  ooky.r*aoonab*>*a,  of  a. 
moown  aocMriy.  Tha  npxPty  and .  iructoaJ  da- 
roancwa  of  Amarica'tbatc  rnawAona  hav« 
*»atad  ao  tog^may  af  i  aimoat  mpoattfa  to 
pere*»«i  or  to  ow*«ton,  JoM  Kamtny.  Oaf- 
nun  of  th*  Prttdanra  Thm*  Mk^teiw* 
Comnnporv  aftar  atudof  that  ckaiiar.  waa 
tocad  to  ma  conctuaon  rat  vt*  fauft  lay 
mor*  w*h  obto>**c*no*  of  US.  rnastukna 
man  w«i  ra  rtacto  oppraayi.  Tha  praaant 
tyatam  doa*  not  «onx  R  waa  d»»gnad  to  * 


much  aarvar  and  t^mptoag*  Tha  ©n»y  w*y  to 
uvt  Amancan  Oamocracy  m  to  cMnga  rt 
fyidamantaJ  d*c*c*wrnarang  proc*aa  at  ra 
Ftdaraj  tort*,  so  t  can  com*  to  gnp*  wah  r* 
•normoua  and  compki  4Mi  rat  t*e*  ra 
Nakn."  ? 

ToconAtx*  moat  tog*  teak  nasonai  prob> 
iama.  ra  Cangmaa  nu  naad  to  arftcM, 
nonpwuan  r**jkr#  maan*  to  crta^ng 
.  conartnt,  cowtont  natonat  poky  n  ra 
pobk  rtm  iroaad.  rhara  «  of*n  grttt  <«. 
*cu*y  In  rtcapwi  ar  *van  daWfg  long 


•tot.  tap^naK.  and  contkanp  damanda.  our 
naknai  waatckro  art  too  ofrwn  rttd*guato, 
ca^thapoMcatpnxtM  total 

Tha  Waaoni  Poky  an*  Tachnetofy  Fcurv 
daaan  hat  baan  dtpgnad  aa  an  artocWa.  a*U 
oani  nonparaaan  naaona*  poky  machanom. 
Csearg  aganoa*  and  *ur**w*  ar*  rjrowgM  to- 
garar  to  prowda  Congnm  «*h  ra  bad* 
naadad  aany  wam*ng  tynen.  co«yr*ftan<i»* 
poky  data  baaa.  poky  aamamtot  arid  ma 
pubk  eonaanaua  naoaaaary  to  raduc*  toyata* 
tn*  grdtock.  Th*  Founottnn  draw*  tpon  ma 
touona  toarrwd  trom  ra  poky  r>t«uU»n»o» 


bom  our  own  naaonai  *r«anano*  to  ohar  a  bh 
paruan  approach  to  acf****  and  laouaang 
mtagratcd  naaonai  poky. 

Th*  numbar  of  aajdto*  and  cong/titocai 
b»k  addraaung  vanoua  manrfttutona  of 
Amanca*  toaa  of  *oonome  and  tnduttr^i 
toadaraNp  haa  baan  rcraatA)-  Tha  praa. 
auraa  of  r*  but**  ar*  *a*n  to  ba  toong  Vt* 
rtaavctonng  of  ra  baae  ntatutona  nacaa- 
•ary  to  mamtam  ra  naaonai  Wa  quatfy  and 
traot  wmpaaranaa.  Tha  admrnritraaon  na* 
conttdarad  two  fcsn»kant  raorgan<at<n 
tvaa  rnvohwtg  ra  otaoon  of  two  ntw  Cafe- 
rat  irn  aganota:  a  Otpartmant  of  bvama* 
lonaj  Trad*  and  todutory  (OlTl]  and  •  Dtpart. 
mtn«  c<  Sotnct  and  Tachnotogy  Atthtuma 
tma,  mougMful  propoaato  rxn  at  thoM  by 
ra  PntpdanT*  CcmmapO'i  on  lno\»tr*t 
Con<pfMvanau  end  ra  Hto*  Rapvbkan 
Rmarcn  Comnoa*  h*y*  tnvinabry  coma  10 
propoM  major  chanon  b*  *«kn«i  poky 
Thara  haa  baan  a  oVact  or  at  totat  taot  rtc- 
ognwon  rat  ra  Niton  t  naad  to  rttar** 
comptai  nabonat  toauaa  auch  a*  trada  conv 
ptt*v«n«u  raojum  ra  ademamg  of  a  tost 
of  naknai  pokw*  at  a  arrant  mamar 

Tha  Houaa  Rapubkan  f*«aaarcn  Comma* 
tea's  "Aganda  to  Maaang  Amanca*  Com- 
ptwva  Cnakng*"  targatt  ra  procna  ot  *v 
novtkn  10  Improv*  m*  Nabon  a  compauw*. 
nan  Wh**  ma  agenda  don  not  oWctv 
dran  r*  gar<ara)  wtut  of  connctng  naMnat 
pekwi.  it*  ampf *m  m  upon  r*  broad  ic*c> 
Pun  of  nasonai  pokm  rat  mutt  coma  to* 
'gtrar  to  tmprov*  our  bad*  oompaiAvttvt^ 
Tha  *«pau  upon  US.  bad*  comp*tr>«mi 
of  monaury  poky,  an  po*cy.  «ductbon  and 
rnaVw>g  poktta.  bad*  poky,  caput  tormt* 
aon  poky.  Wakotual  proparty  poky,  ana- 
truat  poky,  naaonai  AAD  poky  and  raguto. 
Ion  poktoa  net  batn  caraOy  daf<nad.  Tn* 
propoMd  FounxKton  «  atructoad  to  previa 
long  torn  attonbe^  to  r*^na«onat  poky 
fatun  mat  ma  "aganda"  hn  ratoad. 

America's  dadrvng  abdty  to  compata  *i  ma 
intarntbanai  martatptoca  «  on*  of  ma  mora 
aartoua  conaaqutneat  of  ra'tbucturai  dab. 
canon  of  our  rjountn/a  natonaf  poky 
iukna.  Tha  PraPdanTa  Ccmrnnon  on  mou*- 
CcmptMMnn*  (Voung  Ccmrrtu<ofl}  Ov 
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po**d  many  of  our  ftort  cMntf*  *** 
*°*c'  needs  art 
ITJSI?^  C0"*^  report  tot 
^wAIN  bMC  lunctof^  of  M  Fogrv 

,ulJn'-  wmprthtnjf?*  mdiu 
X^eiSSub*^  ^  -MWWIe 
J2H  V       C«w»«M»*a  «tor>K  -Oft. 

ft*  "J*?*  «n'?n»aue*>  a***  rorticn  m*£ 
l«f(         tol*m*ua«  cumfltl/  ixvus 

1  rtm  rut.  imft>n4iM  caoawutfea  rot 

POtluntUee  4*4  UM  MllMWim  e.*  peltry  U- 

j™*^-t*4tr  auroiUftiuM  end  mur- 

The  Ymac  Ctmmttuan  found  Thr  CWI- 
prtrUvtntar  mm  ferine  Amtnu  ta«e>  art 
not  nrv  m  U»y  MrntM  twwohrC  Tht 
ebtfaty  at  tr*  peuucsi  dtcutoo  snsttng  aw 
eae  te  dtsl  with  than  la  Mptdrd  by  conflict. 

ttoflC  UX  my  MCtOft  Mtdtd  to  aolvt  the 

probtfis*  *t  tact  PsUc>  aitm  nut  dral 

*Hh  »»4fly  dlipsrtU  »MU  tf  v*»  Kf' 

atnud  by  a  dhrotiy  at  Inurrsird  psnttt. 
Of  itn  thrrt  la  MX  ntn  atTttmtnt  m  to  tht 
fart*  af  tht  ton*  much  less  a  shsrtd  under 
sun*n*  af  the  tradrpffs  tn  tht  9**T 
uani  tiniff  iiafoioo" 

S  H»»W»  ntiMr  eoctrUUy  rtpmtrutirt 
mean*  for  ecMntoff  national  peltry  fonar*. 

MO. 

Tht  Yaiinc  Commtodon  mowstndr 
•aowmwrt  can  w  ammihtwH  atrnilf- 
*mJy  by  t**ndm*  a  (arum  m  vhtrh  eon- 
dta  can  be  reached  m  uvr  farti  af  an 
.-ur  and  In  shlch  bsplicii  trtdtoUt  am on« 
<>  options  can  w  itadt  rxpMcit  " 
Mean*  to  fectbutr  and  tmpkmcnt 
IhoM  poltr*»  for  «h*h  U*r*  to  no  prtMfil* 
ly  txuttni  rwubk  organttation. 

Tht  Your*  Comnuooft  »tou  -  w* 
thouM  b«  etnermtd  by  tht  fact  that  tht 
Ptdml  lorrmiarnt  aanduru  lu  RAD 
in  **tnom  an*  erftnftaueca  run  no 
common  manttrratnt.  Each  rwivth  entity 
» mutton  indrptndrnt  *f  tht  othtr*  and 
nonr  hai  tndiuinal  coaptuuitntu  **  * 

|04L~ 

OMCA^TtO*  or  THC  a«A. 

Tht  tutor*  Pofcqr  and  Tachno»ogy  Act  of 
IMS  MUtAVtaa  tha  Founrjaton  M  an  t>cto- 
ptnoonl  aoancy  at  tha  (MCulMt  branch  of  to 
Fadaraf  Govammant 

anucn«f  or  tx  rowfCAto* 

Tha  F«MaW)n  woud  ha««  mt  mnn 
t/fcAcNtt  and  appropntto  rdapandam  puWc 
coi/crt 

Fm  Tht  Natonnl  Inlamtkon  Otee  -Th» 
oftct  wood  dt^op  at  cooparefcon  «wtt  saw 
pjt-c  and  prvatt  aoanoaa.  r«  oonprthtrv 
inra  cc*>tfanc  Nauxui  Wormaaon  arxl  Sat*- 
*c*  rv*cy  nxaaaary  to  tha  craoion  of  a  K*. 
kr*'  Inlomabon  Sratairt 

Homafcon  and  data  raojtad  «or  to 
tormad.  atlaaMt  oparaaon  of  to  Nation » 
put*C  ard  prwata  pc*c>  makara  wouttf  t>t  pr> 
vxlad  Tha  bate  factor*  rttuanono,  to  na< 
aonai  aconomy  and  tot  quatoy  «outd  bt  oon> 
bnuouay  montorad  attUkn|  Untad  Sutaa 
d  for»pn  Eoonornaa.  Irada.  producacA 
^♦t  and  mnitmaf  band  mftcaton  cua* 
*.  tanfff.  raoUaMytt,  cdnwodbaa,  pnargy, 
iti  oppor^nMa.  tachnoio^caf  moabon, 
•oant*c  advarcM  nduMnaJ  cofflpaMwanaas, 
mntnal  pobcy  cod  mta^y  oovtrrvntnt  and 
bu»*u  fx*otv  adueatonaf  po&ott  and  ra< 
fcxret  aRocaton  t»atao«s 


A  netonaf  compmar  natwork  wtn  r*m»a 
tornwigra  wou«  provd*  rMdy  acc«u  to  t«a 
r*tcna*  data  beat  by  ***  and  pnvaia  uaara. 

Tht  Naaonaf  Tachneal  Monnaaen  San** 
of  to  Oapartnant  at  Commarot 
bacoma  pan  of  to  Wabaw*J  Momahon 
Offcpa 

Saaonax  Nabmaf  Odot  at  Poky.  AnaVba 
and  Aaaaaamam-Th*  *fk*  «n«  aro^a  a 
oawjon  far  oojapntonawa  aaarnnaapn  pi 
W  *o*cr  tavewa  Ntnttoaon»»  of  aaat> 
(At  «id  proaaaad  national  pc*c*t  tnetudm 
toa  *>  atoy.  aooaaat  aoonomc  MajMA  rnor> 
atavy  at  oatara.  pa*oaa  and  tor  aa***wd 


tMnf.  a 


tonaan  ^  ba  a>ran  n  aardict  tdbjoan 
iwo  act  oa*  and  to  oaharanoa  and  eon**, 
anty  arr>^  macro  aatote  Mtdad  to  farm  «- 
tavaiadna^onaipaacy. 

Ofawrtfl  veem  tha  data  aaMa  at  tha  Nakorv 
at  tnfomwton  one*,  to  P**cy  Oftc*  wc*M 
fifowd*  an  *arv  wamng  *y*tam  to  denary 
*«*^f  r»*on»J  and  aactor*  *rotiarr«. 


•  ena*  eropor*on*.bi  Cdoparaaon  mm  ajaatna 
Fadaraf  poky  rxpi  and  ator  ooncamed 
FO*c  and  pnvato  bod*v  cnacal  «auM  *oow 
ba  avaVatod.  Aftamebr*  pokm  and  pro- 
firame  to  raaoty*  nahanai  pfobtom*.  nawia 
and  oaportonajae  *ouW  be  aaaaaaed  and  tw. 
najnad  to  to  appropriate  crjunc*  for  pubk 
tMvaigaaon  and  dabaia.  The  avatjaaone  and 
aaawamant*  of  to  Ok*  of  Poky  «outd 
•arv*  a*  pom  of  departure  for  to  pubk  da- 
tfbaraaon  of  the  oouncH  The  Nebonal  So- 
anc*  Fowffdakm  *  Owoon  of  Poky  Research 

•  and  AnaryM  «ovM  be  tantftned  and  awe 
as  to  nudeua  of  »*•  off<e 

Thrd.  Ofk*  of  Natonai  Prop/arne  — Ttm 
pffice  wotid  vtdertaha  to  appUd  reaaven 
and  de^etepmar*  reo**d  to  dtvetop  pro- 
poaed  potoas  toae  area*  of  naaonai  con- 
cern not  adac^ataf}  supported  by  other  eparv 
cm  or  to  pmat*  aactor  Cooperative  rtdus- 
by.  p^yerrvnent.  urwerMy  and  arofesfeons 
program*  would  be  encoinged  end  tecdtai. 
•d  CttTimarciaUakin  end  deptoymant  of  m» 
*Jto>Q  new  technology  would  be  *t  reiponm- 
b*ty ot ttepnvet* aactor  Typcaf lerg* acwe 
one  am*  neaonef  proram*  could  be  to  trfv, 
genaratpn  eompoter.  tvt  urunanned  garmam 
factory,  and  the  vary  hgh  speed,  targe  aceto 
***gra»*d  arcvd  program  wheh  went  by  do- 
feu*  to  to  000  The  Nttcmai  Soence  Foun- 
dakn'a  ApoUd  Raaeercri  end  Problem  Fo- 
cused Beeear on  Ow»one  would  be  ban*, 
tarred  to  form  the  ntef  core  program  of  to 
Oftc*. 

Founn.  Office  of  the  flotations -Tha 
oAce  would  support  fundamental  r*a*ecch  in 
to  engn—nng  cHcptnes  and  nesonatty 
nawjed  devetoprnant  end  appUd  rt***rcn  at 
pubk  profespon*  not  adaouauty  supponed 
from  other  sources.  The  Natonai  Scxac* 
Foundation'*  engneenng  dVeuon*  would  be 
bsntfened  to  tte  Otke  of  to  Protesaon* 
and  could  conettut*  to  tvtaf  programa  of  to 
Office 

M*ny  crbcai  netjonal  »*ue*  rsqwe  nA> 
oHcpkie.  rrx^prdesson  r*«ofcAon,  Uecha 
(Mrn*  rdudng  cro*t-ditc<Anan/  and  mue> 
profttuonaf  actMb**  would  be  rrmsgatad  to 
a*okue  *»<r>anv»ntaton  of  cooper abre  pubk. 
pnvatt  uvdaatandnc*  tn  the  na tonat  Mraet 


F*m.  Oftc*  of  in*vtuw^*r  and  Ksm*  r«. 
aoureea  Orretopment-Th*  oft<*  wou«  rv 
duda  to  Center*  sy  tnduttnat  Tocnnoiooy 
auPonwd  by  Pubk  Law  b5~*o  Tn*  Ofk* 
wouW  have  re*pon*o*ty  to  p«  govtmm^vt. 
UtMrbfy  rdusiry  and  proftt*on»  r»  coppv* 
ssve  ecsvajeo  nctudng  genene  development 
uaeM  to  many  nduetne*  and  banng  of  rv>- 
wduato  far  innovation,  tnduatnai  oompatence 
and  irastnetonsi  compewvei  -a* 

Cooperaave  government,  ndustry,  k 
ty.  and  Federal  tobo/atory  etfwts  to  * 


meaer  of  Oovemmem  mandatad  vxX^mal 
health,  aafety,  and  envtonmentai  regutatiorv 
wou*J  be  important  ac*v**t  ot  to  Cantar*. 


*  tanp-term  retoMon  ot  major  *v3ustry*M- 
ranmantat  ajyeesona  auch  a*  aod  ran  wouM 
bep — 


t  ar^pjebam  of  human  reaouKoe 
needswautd  bt  made  Trerwvj  end  rttaomg 


tuhan*  to  meet  toae  needa  along  with  those 
ceueedbytachrvjo^*apiacomentandr» 
t*>manr*n|  at  tha  tt*k*e  tectonee  woutd  be 
pmpoeod  Cncouregemeni  and  **Mt*nc*  tor 
Wtorejei  and  woman  to  dnte*  the  proftttons 
would  be  ottered. 
t«»\  Office  at  Smai  •lanaed— Tin  ohce 


^  ton*9  of  personnel,  at  cater* 
The  amafl  buatoat  etnoueben  arofram  of  th* 
Nabanal  toons*  F&toaaon  woutd  be  r»nv 
fermd  » the  Neaonef  Poky  and  Technology 
Foundaam 


j  woutd  be  the  ottton 
of  the  Federal  Techno**  «nc  Profetson* 
CitensonSarvuetobe  to  counterpart  of  p» 
U.1  Apneufts*  Cxtenpon  System  Rtady 
acoaaa  wou«  bt  provided  for  mdv^uatt 
compampt  and  Muatrw*  to  ao>ct.  agppon 
endeapenoottouttasonuponto  totttimanu- 
Ucsxwg  prcoeeeee.  m*negement  »y»t*m$, 
ojuatoy  a**ur*nce  mefwo*  production  ttcn 
r*ox*.  parsonnat  prpcedurst,  computer  eppw 
cabon*  bnanoat  cdntrots.  *i  otter*  Thaw 
program*  would  bt  ccordmtted  with  t»r»ng 
State  bxhnrjtogy,  protetson*.  or  lnovtn*« 
progrt-n*  to  evod  rjupkMon  or  *0Vr*t 
mpkt 

Seventh,  Office  of  Werjovernmentai  Ta*n. 
notogy  and  Prr>*t*cna  Oetryery  System- 
TM  office  woutd  factot*  to  tntegraton  of 
to  totoat  protmone  dttryery  tyttem  and 
t^hnotogy  advances  **o  to  poky  hmjt- 
ton  and  delivery  eyfiem*  manegemani  of 
State  arvj  trxaf  governments  Cooperakn  t*. 
fween  oewnmant  (total  and  State)  «pt  tht 
tfWerstty*s  protetcionei  schoor*  wouu  be 
•upponed  The  t>ke  and  unrveo*es  woo*d 
Oer  mouctt  perftoAsry  ut\*i  to  mattn't 
probtomt  euch  a*  aokf  and  loot  wuit  dt 
poraf  that  go  beyond  to  resoureet  and 
bouno*ntt  of  conventional  |unsd<t«na  tht 
'Mrgovernmentaf  programs  of  the  Niton* 
Soeno*  Fcundssen  would  be  b*n*ft^rd  *nd 
torv*  **  vie  rucitu*  of  tM  office 

t<ghdx  Natonai  Burtau  of  Standards  -The 
cVrtau  would  be  tensferrad  *t*ct  from  tnt 
C*p*nyntni  of  Comrnarc*  to  *t<v*  as  an  op- 
eraang  Utcatory  (rjr  the  Fo^ndaton  P/tttni 
dubts  end  prog/ams  of  the  fjkrtaj  era  o^ta 
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ewe**  wvi  wot**  ra»ponio*tn  . 

Wwr*  m'W+H  *******  *0w«  C*  0* 

<fopi<  to  tot*  aubhe-anvto  M^a^N* 
«W0M«i|  to  IVrteu  end  »>•  rMvH  Uoore- 

nM  t«  ******  im»»'iin  ar»to» 
em  oflw  iwn<  igr  evatomenuton  «l 


r*n»\  Pttant  and  Tf***m*m  Otoe-Tft* 
daaadcaton,  evaAton  and  amtacten  ol  «v 
venton  and  t*crmotogy  moMHn  mxma  «i 
tX  Otoo  IQJbM  <  riuennn  t*  btoaJor  to 
b*m  to  0a**nm*nt  «i  Cammarc*  t» 
to  Nttongj  Po*cy  and  Tacfwotogy  Found* 

Cour<3i*-t«i>i«ooiia  uto*  to  Foumle- 
**>»  Mudum  •  •  MM*  «J  avJepemttnt 
COUM*.  CounoJ  MMm  W*U*  to  appOttt- 

to  by  to  Once*  bam  mm^  Fawmte-' 


Th«  count**.  Mr**)  M  0atb*ra*»a  putfcc 
♦on**  tor  natonai  petcy,  pro  to  cnqH  tn*. 
10  to  pub*  MM^  lo  t*  tux«wM 
»uortOrt  of  to  R*Tte*»  By  *rw*  m  *n 
aary  w*mng  »y*t*m,  ommng  t  eon^aton- 
Vvt  poky  d«»  MM  and-orowOng  pofey 
•ntlyM  *nd  NNNfftnl,  unworn  MU- 

torn  and  vm  tipem**.  r*  Found***  be> 
com**  to  MM  bom  WhCh  to  counctt  CM 
W*  It  4  V»  Geundl  Upon  tot  o«n  ***> 
tve  o» «  reeponM  10  IMjUMIt  *0m  to  Pm*- 
dam.-  Covm  or  to  (Vtctor*  tot  wmM 
lUt  tr*  IM0  m  m»**to*toQ  and  dtftoratng 
on  long  U/m  and  MM  (WJl  pokey  Th* 
?9uX*t  «0UU  rf<N*>a  problem*,  hoM  pubk 

vy»n  umm  »r<ematoa  and  mggtit  pctcy 
*on»  ft  «  to  c^xit"  vo<a*  aw  «oud 
t  mm  pvougn  to  pc*cy  papars  tubrwnad 

10  Conpm  and  to  Pmodant  and  «*k!) 

•ouw  e«nr  to  *«■?♦«  of  a  "pub*  conten-,  ' 

T*a  P>yrj«soo  woJd  .*ujv*  &  (Victor.  0 
DfOwty  CVacvy  and  n*a  *»t*unt  Oac- 
lot—ona  "o*  aecn  UKcn  k  would  t*o  h*vt 
•  HlKKUjI  Po»cy  and  T»cv»oiow  B^Vd 

Tho  Bovd  «ovM  r«vo  24  Mo«n  wd  to 
O'fdo*  Sc>o*c  fwp<me*M>  »ouU  «v 

CK*»  nUMhnf  Fd^dMOA  pO*y,  OudMt 
Md  tvogr«m  rw«*w.  grim  appfpvK  ond  t>on. 
<v**  r*po>i*  lo  to  lo/  ftfeitwton  lo 

Cvwu  of  to  rvowi  AMOMf  po*cy 
twti,  *m«^f  pro****  Md  0pp0r«jn4M 
HOwg  «n»  p*  FoiiftdlMfttfMOIWMWdMOM 
ic/  WCh  po*cy  l»e*i«Mrt  ttfflrfM  dMfMd 
tCPTOPMI*.  MtnMt  «0tid  M  PimOnM 
tpoorf^M  and  waJd  M  miou  from 
Cto(M  promnonl  n  •  moo  vonofy  of  MM 
•rtCwOVig  to  pro<M»on«.  tabor,  owraprooovr. 
tKp  maMfoiMM,  adueaMn,  «du*ry.  gov* 
tacnnokigy  and  »ad*  To  rod 
a™****  by  to  FMtrai  Goranrnar*.  to 
Poird  m  aiMcttd  lo  to>pondon» 
'tcrw^  ai  mo/mtm  of  loc^fy  som^*- 
toot  for  to  Ooard  **>Jd  M  wdtfy  aokMd 
«^ckAiog  from  to  board  «m*.  to  naMnal 
KiO^Tvn.  prototoftaf  toctwt.  buor^M 
iitocaton*.  labor  MtoMftOM  Md  oov/  ap» 
*<opnaia  org^UAt  Board  mambaa  «<Md 
**oift»td  for  i  yaar  tarma.  For  oor«vty 
i      «ouid  M  tuggarad 

..•a  M#n<  of  vm  Board  aOng  M«ft  to 
cq^kh  n  lo  mura  *u  bw  eomwMy  of 
tr>0M  affacitd  by  Natonai  Faky  w  havo  a 


My  «  to  opanaon  of  to  FewndMM  arm  m 
ttJ*on  of  •  Mbonaj  eortMr**  for  to  n> 
*^  *****  ■Obey  racoww^aaMM. 

and  AMtont  Oacm  -Tha  f> 

•<  to  feundbtoii  moJtZ 

m  at  a^acuava  iava<a  n. 

P»**y«»»J  ttoOMCton-iarmof 

*0POrt«ar<  wW4  M  t  ya» 

w»  ordar  io  Mrma:  to  Mora  canbaj  o— - 
«*on  naadM  lo  Morotot*  *c»v«m  of 
wr«go  brantriM  *  to  Found***.  M 
»«ora>  ovar  to  FOitoaMn.  otor  ton  tot 

****** "+r*»9»*p*ii*t* 
f^W^  to  MMciad  io  do  m.  but 
•o^ar^  ho^  to  ib*^  io  tato  MfMnaJ 
c**ot  of  any  MPM  of  to  FownoaMn  0M*. 


ac*cy  «  to  (ong  tomi  auMc  Maroat  la  to 
baac  naad  to  to  tobtod  by  to  Natonai 
Fb*cy  and  Tacfmoiogy  F«toMoa 

Tho  Mabanot  Warmaban  OtXo  wovbj  m*> 
fact  organbt  and  tmrnmm  tMrnobonot 
and  nabonaj  »wymaaon.  dt^  and  ajobato* 
for  puMc  prwato  M*q  watoro. 

Tho  QHco  of  *Mcy.  Anatox  and  mmm 
rnant  would  oonMuouoy  OMfcibtO  dM  from 
to  Hatonaj  MomaMn  OfHot  lo  <daMfy 
pantfrg  naMnai  Mm.  oppO^unrM*  or  prob- 
ian»  AMmaava  pMcy  omom  wouK  to  p»o» 
poaad.  avoUtad  and  aaMaaad  by  to  foMy 
Oftca  lor  oorwjdwabyi  by  tNt  oauncM. 

toMOwoant  pubhe  coonon  uaasng  to 
data,  avabaaon*  and  *a»aa>nw<a  ol  to 
Potcy  0*<ca  and  otor  bowom  would  ro» 
•pond  lo  raouaata  bom  to  froMtant,  Con- 
grata.  Foundaton  Otonom  or  upon  tor  own 
ntatv*  Councm  woud  p*o*<M  puMc  toruma 

tot  opanry  datota  ami  '   natonai 

poky  <a*wM  and  0><a  ganarata  to  pubtc 
comariua  nacaaaary  lo  ««od  lagcUM  gnd 
toek. 

W  W  pubic  racogrto*  and  aceaptanoo  ol 
to  tout/  of  to  baMofft  and  aacnbcM  a> 
rwant  n  raaoMon  of  any  large  team  puWc 
to  CongraM  and  to  Ftatdant  wouhj 
have  renawad  Mwtoty  to  cK«kt  and  iweMMto 
cona«ient  aMgrato  nabdMl  potcy  *t  to 
pubic  rtaraet  Hmpombwii  lor  to  Mpt> 
mameton  of  Meanato  MCtom  of  toM  pet» 
oat  wouM  to  Maianadby  CongrtM  to  appro- 
pnata  aganoat.  ThaM  eouJd  <nduM  actieiM 
wncft  wouJd  to  bMuf*  togator  «  to  Fcurv 
deaon  from  uncanen  harm  in  bumeue  teat- 
twadtvou^out  to  Federal  Govarnmant 

Advancement  ol  to  Naaon'e  cMan  lacfw 


to  ortared  by  to  Omt*  of  Natonai  f^ogremt. 
to  Omce  of  to  ftoteaacne,  tM  to  NaboneJ 
Bureau  ol  Standard!.  EmjihpM  wouM  to 
upon  factutng  doIom  end  program*  of  **> 
atantai  natonai  nbveel  wnent  tumcmnt 
ematy  devaiopmant  cannot  be  exacted  bom 
to  pnvata  aacty  alone  dua  to  r*gh  nafc.  long 
laad  eme  or  to  thaer  magnttuto  of  to  re- 
qujrod  retourCM 

The  once  of  inattutonai  end  Human  Ro- 
touxa  Otvatopffiant  vouhj  ba  ratponable  lor 
*tcftnology  and  proiatt«ne  natluaonel  and 
rmman  ratourM  davatopment  Sraaaog 
pubfc-pnvaM  cooperaton.  ampnatc  womd  to 
placed  upon  to  lonp^arm  davatapmant  of 
human  ratouroM  and  to  craaton  of  genanc 
tecrmoiogy  uarM  for  many  Aduatrtaa. 


Tne  Onnad  Stawe  at*  «aeda  to  wortd  m 
bate  rttaarcn  end  wxfinoiogcal  mrovaboa 
However.  >e  to  traauanty  iaa  bahnd  otor 
netone  when  rwjvo  more  euccatatuty  de- 
ployed L<4  utort  toctinotoV  end  ayttama 
oftan  angtotad  in  to  Umm  Sum*,  improv. 


Un*M  Statm  weuM  to  an  anportent  r*apone> 
toiy  of  to  Otoe  of  $m*j  eWaaa.  to 
Otoa  ol  l 


to  i^otebbbnaj  Oemary  tytomt  and  to  Poaant 
au.       and  TradamaA  omoa. 

OMMwatiM  o>  MbbttM 
A  taperot*  aactan  at  to  Natonai  Potcy 
and  Tatrwatogy  Powndtten  Act  aecton  12, 
ra«wm  daaa  cobdiwMn  *t  to  Found*- 
Mn'*  program*  waft  otor  program*  of  to 
Federal  o*»emm*nt.  woi  to  anvaaa  Meter 
•ndwdb  n«*  and  too*)  M»emmam  on> 

A  Mandng  Natonai  t^moMbn  CoorOtot- 


BoarM  of  na  NaMnal  Patty  aMJacftnotogy 
Pawatoto,  to  MMbnaj  Poutooton  onto 


tacbionoM  ot  to  tow  Poumbjaon*  h  to 
natonai  imaraat  T*  to  ayeetMtMtent  leem- 
bie.  oMranvej  toecrtaaarcn  bjbtj  wNchto 
Founoaton  Mto*  t*  advanM  etoutj  be 


to  aeetod  rmanwaa  anagram*  of  to  Ne> 


Secbon  «  ato  raeum  tot  to  Pc*cy  and 
Tetftnotogy  Faun M< on  o**rdtote  «t  amai 
bubtoM  *cauto*  w»  row  of  to  Smto 


•  of  to  act  TheN*. 
bonat  trdometon  QMm  ki  cceewtton  wti 
putoc  and  am*M  aoenoto  wauht  taat  io  da- 
vetop  a  oonarent  Nebtntj  Wormaton  end 
SttHtca  Potcy  twt  weud  leed  ta  rw  *>mi- 


oompuianaM  H  _  .     _   ,  

tcaOatjfanUTMOttoelPotcf.Anaivw* 
and  Am— mam  H  twiceVety  etorgto  wtft 


Technology  SannoM  ta  evod  auot'Cator  or 
edveme  *np*ct  Mimanca  woud  to  orowded 
•o  th*  nwWfi  0*W  at  Soanoa  and  Tacfv 


•unoauriOM 
The  act  waM  proudo  tor  automata*  of 
acavOM  m  bacai  year  tbto  Any  ktoe  for 
ytam  toyond  1*M  woutJ  novo  to  to  auror. 
aad  br  Mum  acta.  Wa  attmata  mat  r*  f  km 
yttr  1M7  turang  tor  to  ematng  mnmne 
pnjpbMd  lo  to  tonatjrmd  to  to  Pbundaton 
«  about  1)00  rnmon,  we  totov*  tol  a  raea*. 
IC  io»el  of  tundng  tor  to  brat  M  year  of  op- 
emton  of  to  Foundaato  ahoutd  to  about » 
perctnt  mora,  or  about  MOO  rmbon.  The  pre- 
o*e  lavel  of  autonzaton  •ouht  to  da**' 
rrwwd  aftar  haannpa  W  a  mom  praoaa  da- 
loriMiaboA  of  to  tnaj  matov  of  to  Founds 

Wu*  JbOO  fr*<ri  b  a  aubatanM  aipanoV 
turn,  a  rapreaano  taM  ton  20  percent  of  to 
annual  budgat  of  Jap**  MTT)  CWmty  of 
IrMmatonai  Trad*  and  m*^ry]  «nch  4  tot 
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patcy  ft*  p  t  mm  mm  « 


a*C*aa  * (V Vo*  COWHMui  *  CD- 

y*yr,jht  naaanai  ^fccm  w  aovnc 

***  Mft  •*  MWmK  I* 

•raaart  ntaanal  patty  ptociw,  T\t»  «  « 
ctoor  wo  ti  correct  r«  atvctr*  *<vitem. 

?  "■»•"■!  **T  W*Mw*Ore,  tool  how 
IM  to  Oram*****.  T*r*  4  0  need  10 

pro«jo  too  Ceng/oai  «to  an  ettoctwe 
H^»*ft  m»o**m  to?  *t  mtHA  *-<j  ik*. 
^^VSJSZ*9*  **0ft*'        To  NMfr 


onriwtMw peter dr-ateae  otAcy 

POky  ttv«w  «nd  conaene*  an*  t«e»r- 
•nera  oyopne*  aponpot  to  *v*r*«> 
pc*Cy  and  MOecv*  o»v*en  wrnotoy. 
Tha  Nakonal  FCCy  and  Tec****  Four* 

doaon  *»>o  eo  wdapanaW  agency  wo 
*iwo*t*s  pot*,  coma)  and  i£»  «rvart 
trance  tor  natonal  rtorwv  potty  an*t- 
yv*  and  HuumK  netcroJ  prootom  K> 
cia^  ^ogra^  tto  protoMona  «wtot*nc  en. 
7**r*$  »nitu*e*e>  and  human  reaevca 
a™**"**,       butneu.  rtergoverrwwft. 

W  tovN^olOOy  **  WMkW  Otovfy  frt. 

tomt  tot  Natonei  Buraaw  of  Suodarda.  a^j 
i*t  Pnam  and  o«c«  Tht  aoncy 


*Os>d  program*  tinatonad  »om  hrV — 
anwti  at  o*  fo***™g  ind  epc*«d  ao 
enee~ond  from  toe  Daparmm  ©»  Com. 
mt*c*-e»r*c4»  at  0*  toe  prpfrtma  Of  toe  Ae> 
aotant  Secretory  at  Commerce  tor  Sconce 
or*  Technology  Woapenetotoy  tor  toe  contort 
tor  moVMrial  lacMotofy  woJO  rat*  r\  Wm 
*m*C»*  ond  human  rooferct  eo>etopmenl 
aranch, 


I  by  •  Dead*  and  •  »  

and  Ticrxnctoto  loard  paiiarnad  to  rjanca- 


S&anco  loam  My  tgnrjaom  *  too  toerd 
•routo  ha  to  eatateafc  wm  potpet  ot  tha  Fow 
doton  and  tttfew  tot  Feendeton'l  tjuog* 
ind  program*  Tha  Dmctar  wm  hoy*  at 
powrora  not  eatojnod  to  wm  too*  and  wowto 
p«  i  <  ty  •  dapaty  and  nm  aaaotawa. 


Tht  id)  coma**  autoorcaaon  tor  hacal  yoar 
1»M  ot  MOO  n*on  wto  $  ana  ton  tor  tacfi 
ottot  nmaranchoa  Aatoaonat  autoonwona 
*m  Ot  nto^ad  tor  >uccna><  y*arv  *.»♦». 
ptctod  toot  tot  aoonomca  to  at  itatoad  trom 
tht  Foywdatan  ■JwtrttoanauM  aytomt 


bodataid  tor  tot  m  tang  ttjanoaa  and  tow 
•at  that  oti  M  irtotraaratod  mo  tot  FftMa- 

ton.. 

Tha  *■  roa^rot  ctoaa  eoaporaaon  ottoton 
tot  Notorial  Foacy  and  Tochnotogy  Foundo* 
Ion.  wm  aaanoaa  and  too  prwa*  aacior.  A 
ttoaonai  Fotftoaaon  Covd^oang  tovd  wto 
OQuOi  marrOtrihp  from  Wm  tOfil  Ot  tot 
tv»t  Natonil  FotnOafcon*— r>ohc>  and  Tacn- 
nougy.  Sconct.  and  Ana  and  femrtttt. 
ah»>  pn>ndt  r*commtMit«na  to  irpovt  Wm 
coMctva  an>cwanaat  ot  too  torot  Fomda> 
aona  tfi  tot  rvionai  marati 
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Mr.  Brown.  Dr.  Roeenstein,  Tknow  of  no  one  over  the  years  who 
has  made  a  larger  contribution  to  the  understanding  by  members 
of  Congress  to  the  complexity  of  the  competitiveness  issue,  and  I 
don't  want  you  to  perceive  my  interrupting  you  as  a  reflection  on 
that.  I  just— we  have  to  recognize  that  we  have  a  schedule  to  keep 
here. 

Mr.  Winkelman. 

Mr.  Winkelman.  Thank  you,  Mr.  Chairman. 

Mr.  Chairman;  members  of  the  subcommittee,  my  name  is  Stan- 
ley J.  Winkelman.  I  am  the  principal  of  Stanley  Winkleman  Asso- 
ciates. I  have  been  providing  consulting  services  on  strategic  plan- 
ning and  marketing  since  my  retirement  as  chairman  of  Winkle- 
man  Stores,  Incorporated,  about  three  years  ago.  Winkelman  was, 
during  most  of  my  career,  was  a  publicly-held  chain  which  operat- 
ed in  1984  100  ladies  fashion  retail  specialty  stores  in  Michigan, 
Ohio,  and  Illinois,  with  sales  of  about  $100  million,  and  more  than 
2000  employees. 

As  I  have  pointed  out  in  my  written  statement,  my  experience  in 
the  new  Detroit  Urban  Coalition,  formed  at  the  time  of  the  riots  in 
Detroit  in  1967,  as  a  charter  member  then  and  as  its  chairman  in 
1971,  is  pertinent  to  this  testimony/ Also  pertinent  is  my  experi- 
ence with  the  Metropolitan  Affairs  Corporation,  an  urban  research 
organization  in  southeast  Michigan,  funded  by  the  private  sector  to 
provide  a  meaningful  connection  with  the  public  sector  to  develop 
regional  solutions  to.  regional  problems.  I  became  president  emeri- 
tus of  this  organization  last  year,  after  serving  as  its  president  for 
seven  years. 

All  of  my  experience  causes  me  to  appear  before  you  today  in 
strong  support  of  the  proposal  for  the  establishment  oi.'  a  national 
policy  and  technology  foundation.  My  friend,  Dr.  Rosenstein,  has 
expressed  the  entire  picture  much  better  than  I  can  do,  and  I  have 
tried  to  provide  my  perspective  in  the  written  statement.  And 
while  tiat  statement,  submitted  last  week,  addresses  the  reasons 
for  my  support,  I  boiieve  that  the  "Dear  Colleague"  letter  of  March 
24  'h.  signed  by  you,  Representative  Brown,  Claudine  Schneider  and 
Richard  Gephardt,  establishes  the  critical  need  for  a  forum  to  de- 
velop national  policy.  National' policy  proposals,  as  well  as  a  De- 
partment of  Science  and  Technology,  to  promote  technical  innova- 
tion, technology  utilization,  and  the  necessary  supply  of  technologi- 
cal manpower. 

Had  the  foundation  and  the  Department  of  Science  and  Technol- 
ogy existed  at  the  time  of  the  problems  that  developed  in  the  auto 
industry  with  respect  to  auto  safety  and  with  respect  to  the  gaso- 
line crisis  when  the  price  of  oil  went  up,  I  suspect  the  result  would 
have  been  arrived  at  much  more  quickly,  more  efficiently,  and  we 
would  have  saved  money  in  the  process. 

Actually,  our  responses  to  these  matters  was  very  slow  and  very 
inefficient. 

Now  the  findings  noted  in  Section  2  of  the  proposed  legislation, 
along  with  the  previous  successes  with  respect  to  the  National  Sci- 
ence Foundation  and  the  Agriculture  Extension  System,  also  noted 
in  Section  2,  clearly  -established  the  perspective,  the  imperative 
need  and  the.directioii. 


431 

According  to  figures  prepared  by  economists  Gary  Hufbauer  and 
Howard  Rosen,  and  cited  in  the  May  8th  issue  of  Fortune  maga- 
zine, ui  an  article  entitled  "Protectionism  Can't  Protect  Jobs/'  the 
Umted  States  is  currently  spending  $50  billion  a  year  to  save 
760,000  jobs,  or  roughly  $65,000  per  job  saved. 

I  submit  that  this  leaves  a  tremendous  opportunity  for  saving 
oyer  the  long  run  if  we  make  a  relatively  small  investment  in  the 
National  Policy  and  Technology  Foundation. 

And  consider  for  a  moment  the  very  bad  joke  of  this  garbage 
scow  thats  running  around  the  Gulf  of  Mexico  looking  for  a  port 
with  a  load  of  garbage  being  shipped  from  Long  Island.  Does  that 
make  you  feel  proud  of  our  role  in  handling  a  very  critical  prob- 
lem, which  has  been  pushed  off  to  the  cities  and  states,  and  cannot 
be  solved  at  that  level? 

How  are  problems  of  our  infrastructure  going  to  be  solved,  how 
are  problems  such  as  waste  disposal,  hazardous  waste  disposal, 
toxic  waste  disposal  going  to  be  handled,  if  not  by  some  national 
effort? 

As  one  who  has  been  doing  some  consulting  work  in  the  Eastern 
Caribbean  with  respect  to  a  U.S.  AID— in  coryunction  with  USAID 
as  part  of  a  contract  in  that  area,  it's  kind  of  a  joke  that  this  gar- 
bage scow  may  wind  up  up  in  Belize,  which  certainly  isn't  going  to 
help  our  efforts  to  develop  industry  there. 

I  have  been  personally  involved  in  this  one.  So  that  the  situation 
is  clear-and  what  I'd  like  to  do,  with  your  permission,  Mr.  Chair- 
man, is  to  put  in— attach  two  pieces  to  my  statement.  One  is  the 
roster  of  leaders,  both  Democrat,  Republic,  labor,  business  and  gov- 
ernment, who  do  make  up  the  Metropolitan  Affairs  Corporation  in 
Detroit.  Some  of  the  names  you  will  recognize.  And  I  would  also 
like  to  submit— this  just  came  across  my  desk  the  other  day,  and 
this  is  the  program  of  Interstoff,  the  semiannual  textile  exhibition 
that  takes  place  m  Frankfurt,  Germany  twice  a  year.  It's  the  big- 
gest in  the  world  and  I  think  you  will  be  ashamed,  as  I  am,  by  the 
attendance  of  textile  makers  from  the  United  States. 

Mr.  Brown.  Without  objectic,  that  will  be  made  a  part  of  your 
statement. 

Mr.  Winkelman.  Thank  you,  Mr.  Chairman. 

As  I  conclude  this  oral  presentation,  I'd  like  to  provide  you  with 
the (attachments  as  I  have  already  done.  But,  again,  Mr.  Chairman, 
I  thank  you  and  the  subcommittee  for  the  opportunity  and  the 
privilege  of  appearing  before  you  today  in  support  of  the  National 
Policy  and  Technology  Foundation.  I  thank  you. 

Mr.  Brown.  Thank  you  very  much. 

Dr.  Drew,  you  may  proceed.  The  other  members  will  be  back 
shortly. 

[The  prepared  statement  of  Mr.  Winkelman  follows:] 
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Statement 
regarding  the  establishemnt  of 
A  National  Policy  and  Technology  Foundation 
Stanley  J.  Winkelman 
April  29,  1987 


My  name  is  Stanley  J.  Winkelman.    I  am  the  principal  of 
Stanley  Winkelman  Associates,  a  management  consultant  for 
strategic  planning  and  marketing,  working  out  of  Detroit, 
Michigan.  My  primary  experience  over  the  years  has  been  my 
leadership  role  in  Winkelman  Stores,  Inc. ,  a  publicly  held  chain 
of  100  ladies  fashion  specialty  stores  located  in  Michigan,  Ohio 
and  Illinois,  with  about  2,500  employees. 

While  an  officer  of  the  company,  as  General  Merchandise 
Manager,  President,  and  for  11  years,  as  Chairman  and  CEO,  I 
have  been  involved  in  the  evaluation  of  mercnandise,  product 
development  ond  contracting  for  merchandise  that  is  manufactured 
in  the  United  States,  Western  Europe,  and  in  the  Orient.  In 
addition,  I  have  worked  for  almost  40  yesrs  in  helping  to  resolve 
some  of  the  difficult  uocl«,±  problems  we  have  faced  in  Detroit 
and  southeast  Michigan. 

I  have  served  as  a  Board  Member  of  New  Detroit  from  the  time 
of  its  creation  in  1967, following  the  riots.    I  was  its  Chairman 
in  1971. 


436 


434 


2 


More  recently,  as  a  consultant  I  have  done  some  work  in  the 
Eastern  Caribbean  as  part  of  a  contract  with  the  US  Agenc.-  for 
International  Development,  to  help  develop  labor  intensive 
industry  in  these  neighboring  countries  that  have  a  high 
unemployment  rate*    The  economic  stability  of  the  area  is 
important  to  the  interests  op  the  United  States. 

From  my  earliest  visits  to  european  countries  in  the  late 
1950»s,  I  was  impressed  with  the  organization  presentation  and 
accessibility  to  merchandise  that  had  potential  for  sale  in  our 
stores.    These  factors  contrasted  sharply  with  the  impression  of 
the  United  States  presentations  at  various  trade  shows  which  I 
visited.    It  was  as  though  the  United  States  was  telling  the 
world,  "if  you  want  to  know  about  the  merchandise  that's 
available  from  the  United  States,  we  will  give  you  a  room  full  of 
catalogues  and  dare  you  to  find  the  information  for  which  you 
might  be  looking.    By  contrast,  most  countries  had  relatively 
elaborate  and  effective  presentations. 

"While  we  have  made  progress  since  those  days,  we  still  lack 
the  sophistication  and  determination  of  Western  European 
countries,  to  say  nothing  of  Japan,  Korea,  Taiwan  and  Hong  Kong, 
in  our  efforts  to  sell  apparel  through  trade  fairs  overseas.  At 
the  same  time,  we  ring  our  hands  and  deplore  the  state  of  our 
exports  in  relation  to  our  trade  deficit.  This  is  true  not  only 
for  apparel,  but  for  hard  goods  as  well. 

The  interdependence  of  the  countries  of  the  world  seems 
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automatic  to  most  people,  and  yet  we  have  difficulty  facing  up  to 
the  implications  of  this  fundamental  truth  in  the  new  intensely 
competitive  environment  in  which  we  find  ourselves. 

The  textile  industry,  with  which  I  am  most  familiar,  has 
cried  for  years  for  protection  against  import  competition.  .At 
the  same  time,  while  there  has  been  some  modernization,  the  same 
textile  producers  are  asking  for  additional  protection.  They 
have  failed  to  change  their  production  methods  so  that  they  can 
produce  relatively  short  runs  of  fashion  fabrics,  which  are 
required  in  the  apparel  trade.    Textile  producers  in  other 
countries  have  that  capability,  as  a  result  of  their 
modernization  programs.    Yet,  we  appear  to  be  unable  to  meet  the 
challenge.    In  this  context,  protection  works  against  the 
modernization  of  the  industry,  because  it  protects  profitability 
and  makes  creative  thinking  and  investment  in  the  future  less 
important . 

I  recite  my  own  experience  in  relation  to  the  textile 
industry  by,  way  of  presiding  a  frame  of  reference  for  my  support 
for  the  National  Policy  and  Technology  Foundation.-  The 
Foundation  will  provide  a  vehicle  for  the  development  of  national 
policy  recommendations  with  the  involvement  of  labor,  with  the 
involvement  of  management,  with  the  involvement  of  educators,  and 
with  the  involvement  of  government.    In  the  proposed  legislation 
it  is  suggested  that  this  mechanism  be  funded  as  a  private 
science  and  technology  foundation. 
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In  the  United  States,  we  still  find  a  reluctance  for 
business  leaders  to  work  cooperatively  with  labor  and  with 
government,  based  on  old  rivalries  and  theories  with  respect  to 
the  operation  of  our  free  enterprise  system.    We  also  find 
government  reluctant  to  pondone  cooperation  between  businesses  to 
solve  problems  such  as  pollution,  auto  safety,  toxic  waste,  etc. 

The  issue  is  not  whether  it  is  desirable  for  business, 
education,  labor  and  government  to  work  together.    Rather,  the 
issue  is  how  we  are  go*      to  encourage  the  cooperative  efforts 
that  are  required. 

There  is,  as  one  example,  the  absolute  necessity  of 
developing  long  term  policies  tlut  will  make  us  more  competitive. 

This  has  been  emphasized  over  and  over  again  in  prior 
testimony  before  this  Subcommittee  on  Science,  Research  and 
Technology.    The  need  is  critical  if  we  are  to  seize  the 
opportunity  to  improve  our  own  competitiveness,  which  has  so 
severely  eroded  because  of  the  high  value  of  the  dollar  on  the 
one  hand  and  by  the  determination  of  our  primary  competitors, 
especially  Japan,  to  have  a  well-coordinated  approach  to 
acveloping  their  own  industry  and  improving  their  own  export 
position,  on  the  other. 

Historically,  trade  barriers  i:cve  proved  to  have  negative 
effects  on  t'  e  economy  as  a  whole;  not  only  on  the  United  States 
economy,  but  on  the  world  economy.    Somehow  we  must  have  the 
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vision  to  look  at  our  industrial  spectrum  and  decide  which  parts 
of  it  are  those  that  we  really  want  to  build  or  to  sustain  over 
the  long  run.    Then,  we  must  consider  those  measures  which  are 
appropriate  to  the  particular  industry. 

It  is  probable,  in  this  context,  that  some  short  term 
protective  measures'  may  be  needed,  but  only  with  appropriate 
incentives  for  industry  and  a  genuine  strategy  to  accomplish  our 
objectives . 

We  all  know  that  very  few  shoes  are  manufactured  in  the 
United  States  today.  . 

We  also  know  that  the  auto  industry  is  fighting  a  battle  to 
continue  as  a  major  factor  within  our  changing  economy. 

And  now — suddenly  we  are  finding  our  most  modern  industry, 
the  production  of  semi-conductors,  is  facing  a  formidable 
challenge  based  on  strategic  decisions  made  in  a  coordinated 
effort  by  Japan  a  number  of  years  ago. 

While  one  could  argue  the  merits  as  to  whether  formulation 
of  policy  recommendations  should  be  developed  within  the 
government,  I  believe  there  is  strong  argument  for  establishing  a 
foundation  as  outlined  in  the  proposal  that  is  before  this 
Subcommittee. 

Central  national  policy  planning  is  not  a  desirable  or 
practical  direction  for  the  United  States.    Plans  take  too  long 
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to  develop  and  the  dynamics  of  this  competitive  world  would 
render  them  obsolete  before  they  could  be  implemented. 

On  the  other  hanci,  the  government  can  and  does  take 
responsibility  for  actions  in  the  national  interest  to  encourage 
certain  actions  on  the  part  of  various  segments  of  our  society. 
It  is  in  this  context  that  the  development  of  policy 
recommendations  for  consideration  by  the  executive  and 
legislative  branches  of  the  government  should  be  placed  in  a 
separate  environment.    However,  it  must  be  done  with  the 
involvement  of  representatives  of  government,  along  with  those  of 
labor,  management,  and  education. 

One  of  our  great  failures  has  been  to  provide  the 
environment  for  the  practical  development  and  production  of 
products  that  are  the  result  of  our  research  programs. 

Why  is  it  that  our  own  great  ideas  and  inventions  are  being 
developed  and  exploited  from  an  economic  point  of  view,  by  other 
nations,  while »we  ourselves  stand  by  as  spectators? 

I  submit  it  is  because  we  as  a  society  have  not  given 
sufficient  thought  nor  provided  sufficient  emphasis  on  the 
ultimate  objective.    That  objective  should  be  to  encourage  new 
products  to  be  produced  efficiently  *m  the  United  States.  We 
seem  to  stop  with  the  idea  of  pure  research  and  find  the 
practical  application  of  that  research  to  be,  if  not  repugnant, 
then  something  that  will  take  care  of  itself. 
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Maybe  it  is  because  we  idealize  the  scientific  pioneers  who 
have  produced  the  great  scientific  breakthroughs.    Or,  perhaps  it 
is  because  we  have  permitted  ourselves  to  reduce  the  fields  of 
engineering  and  applied  science  to  a  mundane  worldf  which  other 
nations  by  contrast  have  found  to  be  very  exciting  and  rewarding. 

In  any  event,  it  is  important  that  we  break  the  stalemate 
and  the  self-defeating  pattern  of  protectionist  devices  which 
will  not    protect  us  in  the  long  run.    We  must,  in  the  national 
interest,  get  on  with  the  job  of  developing  a  system  for 
coordinated  policy  formulation  and  economic  development. 

We  have  many  problems  in  the  metropolitan  area  of  Detroit 
which  are  not  unique  to  Detroit,  but  which'  reflect  on  the 
efficiency  of  our  whole  economic  system. 

These  problems  include  the  weakness  and  obsolescence  of  the 
infrastructure  in  many  areas.    There  is  need  for  concerted 
efforts  to  solve  problems  of  hazardous  waste  disposal,  and  toxic 
waste  disposal. 

These  problems  are  too  big  for  any  one  geographic  area  in 
itself.    We  at  Metropolitan  Affairs  Corporation,  a  non  profit 
corporation  in  Detroit,  funded  by  the  private  sector,  work  with 
the  public  sector  in  developing  regional  solutions  to  regional 
problems.     Recently  I  became  President  Emeritus,  after  serving  as 
President  of  the  organization  for  seven  years.    The  formation  of 
MAC  was  stimulated  by  the  leaders  of  the  three  auto  companies  and 
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Walter  Reuther,  about  20  years  ago.    Indeed,  It  has  solved  a 
number  of  problems  over  the  years  of  a  regional  character. 

MAC  has  taken  a  close  look,  for  the  first  time,  at  the 
disposal  of  hazardous  waste.    The  product  of  its  effort  has  been 
much  in  demand  around  the  country,  as  well  as  by  Governor 
Blanchard  and  his  staff,  and  by  corporations  within  Michigan. 
Yet,  the  problem  of  hazardous  waste  and  toxic  waste  are  national 
in  scope,  requiring  coordination,  stimulation,  experimentation 
and  development  of  new  approaches,  that  are  beyond  the  capacity 
of  one  company,  one  industry,  one  metropolitan  region,  or  one 
state.    We  urgently  need  a  mechanism  for  solving  these  problems. 
This  mechanism  would  be  provided  by  the  office  of  Inter 
Governmental  Technology  and  Professions  Delivery  System. 

In  the  past  few  months  we  have  seen  a  logical  attempt  to 
meet  the  competition  of  Japan's  micro  chip  industry  with  the 
development  of  Sematech,  a  consortium  of  micro-chip  companies 
working  together.    This  consortium  by  its  very  nature  must  be 
permitted  to  function,  despite  our  anti  trust  laws.    The  issue 
with  micro-chips  is  whether  the  United  States  can  be  competitive 
with  Japan  and  not  whether  the  companies  tnat  are  a  part  of  the 
consortium  are  competitive  with  each  other. 

The  Sematech  development  underlines  the  fact  that  our 
national  approach  is  not  competitive.    It  is  outmoded.    It  is 
inefficient  for  meeting  international  competition. 
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The  establishment  of  Sematech  by  itself  brings  together  the 
forces  of  the  particular  industry,,  but  leaves  out  the  broader 
elements  of  government,  labor,  and  education,  which  are  essential 
for  strategic  development  and  for  establishing  the  environment  in 
which  necessary  changes  will  take  place.    There  is  no  suitable 
agency  available.    The  result  is  that  Congress  appears  to  be 
turning  toward  the  defense  department,  as  it  has  in  the  past. 

At  best  utilizing  the  Defense  Department  will  put  a  military 
perspective  on  semi-conductor  development  and  limit  its 
productivity  because  of  the  national  defense  budgeting  process. 
In  any  eventt  anti  trust  exemptions  will  have  to  be  approved  to 
permit  the  competing  companies  to  work  together. 

It»s  sad  that  in  this  age  of  international  competition  we 
are  permitting  the  traditional  concepts  of  competition  between 
businesses  in  the  United  States  to  restrict  our  thinking.  We  are 
being  beaten  by  the  competition  that  has  found  a  more  flexible 
approach  to.  industrial  development.  Our  traditional  concepts  of 
competition  must  be  applied  on  a  world  wide  basis,  rather  than 
limited  to  the  boundaries  of  the  United  States. 

As  we  look  ahead  to  the  mammoth  problems  that  must  be  ' 
resolved  in  this  century  above  and  beyond  those  of  the  immediate 
international  competitive  problem,  it  becomes  clear  that 
innovative  approaches  will  have  to  be  utilized,  or  we  will  fail 
in  our  efforts  to  become  more  competitive.    We  will  fail  in  our 
efforts  to  improve  our  educational  system.  We  will  fail  in  our 
effort  to  restore  our  aging  infrastructure.    We  will  fail  in 
terms  the  more  serious  aspects  of  waste  disposal,  especially 
toxic  waste.    We  will  put  our  future  leadership  in  great 
jeopardy. 
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TRADE 

PROTECTIONISM 
CAN'T  PROTECT  JOBS 

At  least  not  without  doing  much  more  harm  than  good  In  any  case  it  is  not  needed  Despite  the 
flood  of  imports,  the  U.S.  is  producing  plenty  of  high-paying  new  jobs.  ■  by  Michael  McFadden 

IT  IS  inomatk  tnx»<  prt*ectioci*u  that  tough  with  our  tradmj  partner*.  labor  union*,  who*e  rank*  hare  thinned  fa 

import*  ire  tripfaf  out  the  best  red-  But  bWWhSe  import*  hire  *hot  up  tome  recent  year*,  raanufacturen  who  wc*ddrtih- 

Wooded,  high-paying  US.  manufcetur-  50*  aface  1981,  the  UShaa  generated  7.6  er  bleat  than  fight,  and  Democrat*  lookfaf 

fag  job*  and  leaving  the  oaaplaced  work-  minion  new  job*.  Far  more  of  them  have  for  campaign  issue*.  Mmouri  Represent*- 

era  to  acrounge  (or  a  Bring  a*  hamburger  been high  paying than lowpayfag(»ee table),  live  Richard  Gephardt,  a  candidate  for  the 

flipper*.  The  pcotectfamat*  make  their  ca»e  Meantime,  protectioniat  meamm  <k*i«n<d  1968  prewdential  election,  ia  $poo«onng  an 

withamaturetfhattntmgr^itrai^^  to  bebsoch  industries  **  textile*,  *teel  and  amendment  that  would  require  tf*  hreaxient 

auto  pianta,  ahuttered  ated  imD*,  di*traught  auto*  hare  not  kept  employment  fa  them  to  EmpoM  trade  re*triction*  on  countne* 

ex-wccker»-*od  carefully  aelected  stati*-  from  abrfakfag  dr»*tic*)ly.  that  run  airable  trade  *urphi*e*whh  the  US. 

tic*.  The  only  *n*wer,  they  **y.  at  to  r*  TT»prc4^ctiodrt  point  of  view  enjoys  the  helped  by  unfair  trade  practice*. 

hnmkmocumCv£*ttw**  -  "   *uppc*tc< powerful cc*i*<»n^erKW*,fad^  r>>werfulcc««mjeDcie«.howew 
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TRAM 


tar»«ytkhtoficty^U5.i 
fadeetry  contfataa  to  reetrodwe. 


epecJal  hefa  from  Mr  gowwmuenta-^bro- 
paan  -Mlmlm,  far  laotanco,  are  abetted 
by  dhwct  i^nMhi,  hay  <  ■  f  i  in  ah.  »d  pro- 


It  abo  n*d*  the  dramatic  aeeertno  that  the 
A***ffc*nnwim*  chwifcabrfafcfag.  " 

TbeJBC  atony  pwid  a  few  drop*  of  new* 
wfae  fato  an  old  bottle.  A  amal  group  of 
been  advancfagtbe  argu? 


mant  of  the  dwjppeerkg  ni+ft,  ckm  fcr 
eeyerel  y«*rs,  ttartfag  fa  fee  eerty  1990a 
2™* ■*!■.' 1 " ■  ■"••"■P**  when  r*ce**iauwmphiyfag  havoc  with  env 
<^^^^»>*^kw»  Payment  and  incouuTgrowth.  Every  audi 
^25^*t**«N?l--fafy-aot-  dafaiteof^^^oVp^to^rooa 
■now  total  coaajyaottoo  fa  Jaaennee  'tanJo^^  the  BfaaVtooe^faS 
thoaia  la  poring  no  esoaptioo, 


— ~— «„~u«Jy  to  U&kvelaX  And 
uadraoaady.tkatro^WfaiiiaiihiilUS. 
enport*.  But'  esiokettack  America.'*  trade 
wo«ereafaeaaiMytoeu<hoMaotffamctod 
fajeriee  at  UottodHmla,  rigid  union  work 
rule*,  aod  fadefcrem  nwnngament. 

The  Rvtodfanieto  fot  a  big  booot  from  *. 
•tody  poblehed  fa  December  or  the  Jofat 
Economic  Connittte..  Produced  by  econo- 
met*  Berry  Btaeetone  of  the  Unfvereky  of 
Mameehuoett*  and  Bennett  Karrfaon  of 
hOT,  the  JEC  atudy  contended  that  St%  of 
the  eight  mtton  new  Job*  the  VS.  economy 
create/,  between  1979  aod  I9M  paid  fete 
than  tWO  a  yeer.ttweeured  fa  1994  doner*. 


FOftONETHMG.eey*  Brace  Berth*, 
a  aeaior  fritow  at  the  Heritage  Foun- 
dation, a  cnoecrvauVe  Waebington  re- 
r  learch  roup,  the  atudy  errooeooaly 
Jump*  ftdkfaw  and  pact-cine  worker*  to- 
gether to  create  the  hnpfiaaictt  that  Job 
growthk  occurring  only  fa  thelowpaid  cate- 
gorfae.  Of  the  i«  mtton  Joba  created  be- 
tween 1979  and  1994  that  pekl  feee  then 
17,000  a  year,  L7  affioo  were  part  time.  Ex- 
dudfajpart-tfa)erafaaacateforiea,Bat^ 
aara,tbepropcrtk»c<lowi>e>faiJoUtiaa 
abarpcy,  from  5tft  to  22%  of  the  total  Dot* 


the  anrge  of  part-dne  work  auggeet  an  mad- 
ecjuacy  fa  the  US.  Jeb<reatfag  inechaniem? 
No,  aooordfag  to  eoonoonat*  at  the  Bureau  of 
Labor  State**.'  Laat  yeotf  for  example, 
about  75%  of  pert-time  wnthtrf  —ay  of 
then  Teenageri  and  retired  people-were 
pert-tune  Job*. 

EcooomWta  earn  ink  the  time  period* 
need  fa  the  JEC  atudy;  Bueetooe  end  Hani- 
eon  compare  Job  growth  fa  1979,  a  year 
when  the  economy  had  reached  a  cycncal 
pe*k,wkk  lob  growth  fa  1964,  when  it  wm 
atfl  recovering  from  the  brutal  198142  re- 
ceeeion,  Bbeetone  and  Karrfaon  have  aface 
updated  their  Ageree;  the  1995  data,  they 
eay,  ahow  thet  44%  of  the  new  Jobe  ebce 
1979  were  fa  the  low-wage  cttcfory.  Nooe- 
tbeleee,  an  etaaafaatioa  of  wage  omtribution 
among  US.  Job*  orer  the  peat  ten  yean 
•howi  that  it  la  about  the  aame  a*  it  waa  a 
decade  ago. 

The  ten-year  figure*,  moreorer.  meek  a 
►powerful  abift  fathekfada  of job*  befagcreat- 
ed  theee  day*.  Earning*  daaauVationa  deed* 
oped  fa  the  JEC  **dy,  updated  fa  199$ 
doBare,  define  low -paying  joba  a*  thoee  thai 
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v-it  mm onWtf  hwu  uaWlifci  wklaai 

.  ^^r*  V^^^^'^^  i  I-^? 


>/  i4'  M^r.'oiMr^  met**  u>e 

«f 6e  aihr  Job  irM  hM  <W  Ja , 

ffirWr»ji^klir»K«  HburSccrttifjr 

fcr  *  ;atial  iUM«cch«dci. 
tMcWri,TiiouI  wd  pa  iV  grij  lit  jrcari  to 

'  cfi^Wot  r&ovft4rd  to  a  teNonajtr  **v 


, ,  _ — r  _  _  „ .  jTMitfijtt^  h^*&lw*m*'^lM:4nmX> .-.  £7*  from**  tow  o(  18  a** Ja  D***l*r 
i W ttig  ttrti  * ■^•■■rfwiitjrf jbM  U><»  p^llliWil > Irfi U% of rfjoW  Jtt^budMrlbttbciuif^viSttoa 
^i^W]y>W^;i>f^;<^>, .  M  WWj^Wf  jii*  the  Jww  197f  r«k 'of  2U  wSBkm, 
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Superior  service  unfolds 

INJABVk 


Itow  do  you  dKXKca  hottt  whenyouW^  I 
.  trading fiwftum home? 

pnAoNy  ***  for  a  lot  of  thlnj*  " 

Uhe  a  oxMsifcoc  locatioaVWcd  cuisine. 
;  Spacious  acoommodnioa  .Service  tlutV  ^  - 

as  i/*cJJ(sox  as  *  i>  tlKXifjjiiM  And  Ewc^f  I 
!  uKt:  Floors  ucsfgrxxl  to  nxxt  a  discrirni-  I 

natlr*?  iravcleu  special  newk 
WWi  our  20  y\ars  of  experience  In 

Japan,  wxi  can  rdy  on  us  to  ddiwr  aU 

these  tiling  And  nxjtv. 

*     hi  our  ixfKTktkc  zutfokt/oryou 
:  MJapatt  CaityxAtrtriMkjpnfcsiotial 
or  thkon  Atom  tuhtt  Sin  ice: 


•BothhotdsfcacufeE«cju\cFVx«-  Stor*iku, the dtyinei«a business 

st*e>of<he>art  fitness  centers  and  district 
nnlsfadlkles-EjoecuKr  Business    •  In  Osaka,  wc  are  located  In  the  very 

vomers- No  Stop  Check-Out.-         heart  of  the  business,  cultural  and 
•In1bk>o,wcarekxatcdIn  stopping  aUsrict&.mjM*.* 


TRADE 


rof  Japanese  car*  .old  fa  the  VS 
were  meant  to  *jrc  Detroit  tie*  to  beoooe 
conyetktvc  with  the  Jaoanttu  But  fa  order 
to  compete.  US.  carmakers  have  »hed  over 
130,000  Jot*  afaoe  1978,  and  the  procca*  k 
*i  not  ccBpkte. 

PROTECTIONISTS  argue  that  the 
VMtM  reduced  the  yds  of  rtjadfaat* 
mant  by  letting  aatornakers  care 
WMfh  rroiu  to  preserve  tome 
toW  ant  lob  dfapfaced  warfare  fad  new 

OMO.  Bet  OWOtM  CM  be  tddkCtZTC,  *fc>winf 

kdo^top«totiirdchokMtbcrinc« 
make  to  become  bey  competitive.  Despkc 
the  soars*  ran,  which  hat  driven  up  the 
price*  of  Japaacac  auto*  fa  the  US.  by  book 
10%  so  £ar.  Detroit  will  insists  k  need*  pro- 
tecboo.  la  January.  Japan  agreed  to  extend 
reatralota  lor  a  seventh  year. 

A  kmc  history  of  protecttoo  ha*  not  kept 
the  textile  faduatry  .roni  loan*  tob*  either, 
lathe  decade  after  the  US.  signed  a  mukaat- 
era!  rt*tr*k*  aartemait  fa  1942,  employ- 
laent  la  the  textile  and  appard  faduatry  roae 
9%.  Bot  the  acroptc  figure*  hid  mass-re 
job  faaaca  fa  the  Northeaet  at  texble  menu- 
Jsctorer*  reduced  labor  ccatt  by  mors* 
aooth  and  west  Between  1900  and  1970, 
texifcempfarrnesj  fa  New  Engirt 
34%,  whOe  facreaaiag  19%  fa  the  Sooth, 
Then  between  1973  and  1964,  at  the  fadua- 
try Increasingly  automated,  total  employ- 
aaant  fcl  29%  to  722,000-20%  below  its 
1911  kreL 

H  Coogrta*  does  p*n  protec*JOia»t  legfs- 
fadoa,  the  VS  ahruid  expect  ka  trading 
partner*  to  pay  k  bad  fa  kfad,  tteag  1964 
data.  Leatcr  Drria,  ao  cconocnkK  specus* 
faff  in  faternatko*]  trade  at  the  Commerce 
Department,  eetfaiates  that  every  $1  USoo 
of  export*  the  US.  ffenerate*  *upport* 

ion  Amerksns  bold  job*  that  are  Inked  to 
export*. 

How  many  of  those  job*  would  so  la  a 
trade  war?  If*  hard  to  **y,  but  k  fa  faatruc* 
thre  to  remember  that  the  fafainous  Snoot* 
Hawiey  Act.  which  eftctrvcry  doaed  VS 
market*  to  import*,  bebed  bnnf  on  the 
Great  Depression.  At  the  world  economy 
stamped  and  America**  tradmf  partner*  re- 
taliated, VS  export*  abrenk  from  6%  of 
GNP  fa  1930  to  4J%  fa  1933.  An  eatnnated 
one  mSEco  worker*  fa  export-reUtcd  Indus- 
trie* lost  their  Job*.  The  price  of  Kverepro- 
tettioo  today  coOJ  be  _  world  recmioc  lod 
pottibry  another  oVprecaioa  Etfher  wouU 
co*t  more  job*  t m  the  protectjoDaU  can 
ever  dream  of  uvfaf*  □ 
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A  REGIONAL  PERSPECTIV 
ANO  MISSION 


Metropolis  Affairs  Corporation  (MAC) 
links  the  prlvats  und  public  sectors  In  conv 
mon  tfforts  to  confront  critical  areawlde 
public  policy  issues  facing  metropolitan 
Dttrolt 

A  coalition  of  buslnsss;  labor  and  govern- 
mant  laadarshlp  with  a  region-wide  penpec- 
tlve,  MAC  provides  a  unlqua  opportunity  for 
constructively  addressing  those  urgent  pro- 
blems and  concerns  In  greater  Detroit  that 
respect  no  jurisdictional 'boundaries;  con- 
cerns that,  if  left  unattended,  would  threaten 
the  region's  social  and  economic  vitality. 

Effectively  addressing  complex  ur- 
ban/regional problems  requires  a  cooperative 
partnership  using  both  private  and*  public 
resources.  MAC  distinctively  matches  that 
problem  scale— the  region— with  bualn'  % 
labor  and  government  leadership  that  co.  «- 
tivety  has  the  vision  and  capacity  for 
stimulating  needed  action. 


MAC  Is  headquartered  at 
814  Book  Building 
Detroit,  Ml  48226;  961227a 

Executive  Director:  John  M.  Amberger 
Manager:  B.  David  Sanders  ' 
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WHAT  THEY  SAY  ABOUT  METROPOLITAN  AFFAIRS  CORPORATION 


"MAC  oftort  an  opportunity  whoro  tho 
public  —ctortnd  tho  prrvata  tactor  can 
com*  togothor  ond  ktontify  ond  th$n 
work  fotatty  on  solution  of  urgont  Istuas 
living  this  ntgfon." 

Robert  C.  Lareon 


The  Taubmin  Company,  Inc. 

"Wo  dont  fust  propannportt  or  tug* 
awrfone  §nd  throw  thorn  ov*  tha  wall, 
hoping  that  thoy'll  taka.  Wa  to  canfulty 
Mvo/Ved  In  tho  hondoff  of  oach  proiocl 
to  moko  tun  that  tomothlng  happont 
boeouoo  of  it," 

Wcherd  L  MmmIH 
Managing  Partner 
Arthur  Andereen  &  Co. 


"By  Joining  togothor  (In  tho  MAC  Joint 
Vonturoo  Protect)  ond  ondlng  up  with  a 
not  sov'ng*  to  oach  of  tho  community, 
H  lo  oncourogomont  to  do  othor  things, 
pernepe  even  without  tho  assistance  of 
MAC** 

Edward  H.  McNamara 
Wryne  County  Executive 
and  Former  Mayor  of  Uvonla 

"Motropollton  Affairs  Corporttlon 
eervet  u$  to  vary  wa//,  to  maka  tun  that 
our  polntt  of  vtow  can  bo  artlculatod. 
that's  tho  groat  gonlut  of  Matropolltan 
Attain  Corpontlon." 

MarcStapp 
Vice  President 
Intarnatlonal  Un!on--UAW 


"I  $oo  tha  Matropolltan  Affaln  Cor- 
poration at  bolng  an  oxcolfont  vahfclo 
for.aff*ctlng  chango  In  govammont" 

Nancy  J.  Whita 
Praaldant 

League  of  Woman  Voter*  of  Michigan 


"  tfeVe  net  a  lot  of  probltma  to  tohro 
around  han.  It  bocama  char  that  wo 
althor  did  thorn  at  •  margod  group  of 
poopto  who  wart  all  aiming  In  tha  tamo 
direction  or  wa  woron't  going  to  got 
thorn  dono.  MAC  has  Ujo  a  vary  big 
halp  In  that." 

Waltar  J.  McCarthy,  Jr. 
Chairman  of  tha  Board  & 
Chief  Executive  Officer 
Detroit  Edlaon 


"You  havo  to  bo  InvoNod  to  too  how  It 
works,  and  I  know  It  works,  ond  I  know 
thot  MAC  halps  moko  It  work." 

Daniel  T.  Murphy 
Oakland  County  Executive 

"Than  Is  on  offlcloncy  /eve/  to  this,  ao 
that  It  Is  raally  fair  to  say  that  every 
dollar  is  wall  tpanUJt  is  a  good  Invaat- 
mont  In  our  community" 

Alan  E.  Schwartz 
Senior  Partner 
Honlgman,  Miller,  Schwartz  and  Cohn 


Ing  961*2270  or  by  returning  the  enclosed  request  form. 
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A  PROBLEM-CONFRONTING  PROCESS 

Using  the  coalition  resources  available  in 
Its  business,  labor  and  government  partner- 
'  'o,  Metropolitan  Affairs  Corporation 
ploys  a  multi-faceted  process: 

•  Identifying  key  Issues  or*  concerns 
where  MAC  can  make  a  dif- 
ference—and where  no  other  org*  4za- 
tion  Is  playing  an  effective  role; 

•  Convening  those  Individuals  likely  to  be 
responsive  to— or,  have  a  stake  in— the 
Issue; 

•  Focusing  on  the  true  nature  or  critical 
aspect  of  the  issue; 

•  Researching  possible  options  or 
courses  of  action; 

•  Stimulating  Informed  dialogue  or 
debate; 

•  Building  consensus  on  "best"  solution 
options; 

•  Taking  direct  action,  if  necessary,  to  im- 
plement proposed  solutions; 

•  Transferring  continuing  Initiatives  to  af- 
fected Institutions  where  possible  and 
appropriate; 

•  Brokering  additional  resources  that 
may  be  needed;  and,* 

•  Maintaining  focus  on  the  options  to  in- 
sure that  conclusive  action  Is  finally 
taken. 

Through  tnls  process,  MAC  maintains  an 
active  catalytic  role  as  a  broker  of  those 
ideas,  approaches  and  initiatives  that  make 
greater  Detroit  a  better  place  to  live  and 
work 
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OFFICERS 

ROBERT  ft  LARSON.  PRESIDENT 

HOURS  L  UEASEUX.  VJCf  »R£$I0ENT.8US1NESS 

Robert  e.  smt*h  vice  fftxsxxK*  government 

MARCSTEPP  PRESIDENU. 
ROBERT  R.RL.  .SECRETARY 
HARRY  MLAJlAK.  TREASURER 


BOARD  OF  DIRECTORS 


OA  VtO  ADAMANT 
JAMES  A.  AU8ER 
CHARLES  A.  ALLEN 
ROBERT  KEITH  ARCHER 
CHARLES  F.BROWN 
RICHARD  JL  BURSTE1N 
OERALOWE  BLEDSOE  FORO 
ALFRED  R  GLANCY  M 
MICHAEL  M.  GLUSAC 
WIUiAM  R  HAUJNG 
JOSEPH  L  HUDSON.  JR. 
ROBERT  L  JONES 
HARRY  KALAJUN 


ROBERT  C  LARSON 
DAVJO  BAKER  LEWS 
WALTER  J  MCCARTHY.  JR. 
AMY  MC  COMBS 
EDWARD  R  MC  HAUARA 
RKHARO  L  MEASELLE 
JANE  KALE  MORGAN 
CHARLES  A.  MUER 
DANIEL  T>  MURPHY 
ROBERT  RRE<LY 
ALAN  E,  SCHWARTZ 
DONALD  LSHEITON 
HOWARD  F.  StUS 


ROBERT  E.  SMITH 
RONALD  LSTEFFENS 
MARC  STEP? 
&  MARTIN  TAYLOR 
LUCKS  THEUS 
THOMAS  TURNER 
DAVID  V  VAN  HOWE 
GERALD  E,  WARREN 
JAMES  R  WATERS  TOM 
NANCY  J  WHITE 
STANLEY  J  WlNKElMAN' 
COLEMAN  K  YOUNO 

■PmW«ot  Emtrttw 


-metropolitan  affairs  corporation- 


1966  INVESTORS 


ARA  SERVICES.  INC 

ALLIED  AUTOMOTIVE 

AMERICAN  NATURAL  RESOURCES  CO 

ANTON'S  GENTLEMEN'S  APPAREL 

ARTHUR  ANDERSEN  A  CO 

AUTOMOBILE  CLUB  OF  MICHIGAN 

BATTEN.  BARTON.  DUR3TINE  A  OSBORT*  INC. 

BLUE  CROSS  AND  BLUE  S/UELD  OF  MICK^AN 

BORO-WARNER  CORPORATION 

Bovrrzica.CPA.PC 

DOZEU.  JACOBS.  iCCNYON  A  ECKHARDT 

BUNOY  FOUNDATION 

CHAMPION  SPARK  PLUO  COMPANY 

CHRYSLER  CORPORATION  FUND 

COMEFICA 

CONSUMERS  POWER  COMPANY 
CORE  INOUSTRrES 
CROWLEY.  MILKER  A  CO 
OELOrTTE,  HASK1N3  A  SELLS 
DETROCT  EOtSON 
DETROTT  FREE  PRCSS 
DETROIT  NEWS 

DICKINSON.  WRIGHT.  MOON  VAN  DUSEN  A  FREEMAN 
CRMS'  A  WVKNNEY 

EX-CcU-O  CORPORATION  FOUNDATION 


FEDtRALMOGUL  CORPORATION 

FIRST  FEDERAL  OF  KXXKUN 

MAX  M  FtSHER 

rOW    "TOR  COMPANY "  *0 

FRU        '  CORPORA  TX        AWT  ABLE  FUND 

GEnEHaL  MOTORS  FOUNu*DON  INC 

FRANK  B  HALL  1  CO  OF  MICHIGAN 

HANOLEMAN  COMPANY 

MORTEN  E.  HARRIS 

HONtGMAN,  MILLER.  SCHWARTZ  A  COHH 
HUDSONS 

HUOSONWEBBER  FOUNDATION 
INTERNATIONAL  UNION-UAW 
JACOBSON  STORES.  INC 
KMART  CORPORATION 
EDWARD  C  LEVY  CO 
LEl.tS.  WHITE  A  CLAY.  PC 
LUC*  NO  TON  NEWS  COMPANY 
MARSH  A  MC  LENNAN 
MASCO  CORPORATION 
FREDERICK  C  MATTHAEL  JR 
MICHIGAN  BELL 

WCHIGAN  COKS3U0ATE0  GAS  COMPANY 
MICHIGAN  MUTUiL  INSURANCE  COMPANY 
MILLER.  CAN  FIELD  PADDOCK  A  STONE 


MONSANTO  FUNO 

CA.  MUER  CORPORATION 

NATIONAL  BANK  OF  DETROIT 

PR  ASSOCIATES.  INC 

PEAT,  MARWICK  MITCHELL  A  CO 

PERRY  DRUG  STORES  CHARfTACLE  FUNO 

PLANTE  A  MORAN 

PRICE  WATERHOUSE  *  COMPANY 

RP  SCHERER  CORPORATION 

SEALED  POWER  FOUNDATION 

SEARS,  ROEBUCK  AND  CO 

SJMS-VARNER  A  ASSCaTES 

STANOARO  FEDERAL  SAVtNOS  A  LOAN 

STKOH  BREWERY  COMPANY 

THE  TAU8MAN  COMPANY.  INC 

TRW  STEERING  A  SUSPENSION  DIVISION 

TOUCHE  ROSS  A  CO 

UNISYS 

UNITED  TECHNOLOGIES  AUTOMOTIVE 
W0IV/TV4 

WINEMAN  INVESTMENT  CO 
STANLEY  WINKELMAN  ASSOCIATES 
WtNKELMAN  STORES,  INCORPORATED 
WRIGHT  MUTUAL  INSURANCE  CO 
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A  RECORD  OF  ACCOMPLISHMENT- 
Metropolitan  Affairs  Corporation  has: 

•  Produced  an  acclaimed  report  on  v 
ture  capital  financing,  a  report  usV  4 
the  Economic  Alliance  for  Michigan  In 
suggesting  a  new^fraroework  for  in- 
creasing reinvestment  in  Michigan. 

•  initiated  joint  measures  for  containing 
--haalth  care  costs  for  13  communities  In 

Oakland  County,  saving  several  hun- 
dred thousand  dollars  annually. 

•  Developed  seven  proposals  for  restruc- 
turing and  rBvHflHyfoo  >frl9ftfitir«tlnn  |n 

the  report  "Dialogue  for  Change". 

•  Established  a  joint  arrangement  for 
shared  purchasing  through  which  16 
communities  In  Wayne  County  averag- 
ed 20%  savings;  with  one  community 
realizing  a  60%  savings. 

•  Conducted  a  much-peeriftri  survey  of 
the  region's  eflaonttfl)  InfrasTrucUiie  of 
roads,  bridges  and  water/sewer 
systems,  documenting  a  neo^j  for  S2.6 
billion  In  renovations  and  Im- 
prove me  nts^to  keep  the  re^'^n 
economically  competitive. 

•  Created  a  cnmnntflriwft)  gygjpm  for 

tQtnlfv  hPnrillno  nM*?l'R  safety records  In 
six  adjoining  cities,  saving  some 
$95,000  initially  and  expediting  law  en- 
forcement am*  fire  protection  services. 

•  Prepared  a  report  on  s'Hiifl  of  hmarrin^ 
wasto  disposal  facilities,  Identifying 
major  adverse  economic  S3  well  as  en- 
vironmental Impacts  of  falling  to  site 
such  essential  facilities.  The  report's 
recommendations  are  being  u3td  by  the 
Stpte  of  Michigan  to  revamp  current 
regulations  for  the  siting  procoss. 
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Verzeichnis  der  Aussteller 

Die  Ausstellerfirmen  sind  nach  Staaten 
Tdnet  und  innerhalb  dieser  Gruppen 
a,phabetisch  aufgefuhrt. 

In  diesem  Verzeichnis  sind  lediglich  die 
Anschriften  der  Aussteller  und  Angebots- 
hinweise  in  Kurzfassung  aufgefuhrt. 
Die  vollstandigen  Angaben  finden  Sie  im 
offiziellen  Messekatalog. 


Produktgruppen 

Die  neben  den  Adressen  in  der  Tabelle 
stehenden  Punkte  weisen  auf  die  Produkt- 
gruppen bzw.  Angebotsbereiche  der  Aus- 
stellerfirmen hin: 

1  Stoffe  fur  Damenbekleidung 

2  Stoffe  fur  Herrenbekleidung 

3  Stoffe  fur  Kinderbekleidung 

4  Futter-  und  Einlagestoffe 

5  Spezialartikel 

6  Zubehor 

7  Fasern  und  Game 

/  achpublikationen/Verlage 
9  Designer 


Alle  Angaben  ohne  Gewahr  fur  die  Richtigkeit 
und  Vollstandigkeit. 
Stand:  5. 2. 1987 
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List  of  exhibitors 

All  exhibitors  shown  in  this  list  are  grouped 
according  to  countries  of  origin  and  arran- 
ged alphabetically. 

All  addresses  of  firms  and  references  to 
products  stated  in  this  list  are  only  given 
in  abridged  form.  Complete  addresses 
and  data  are  to  be  found  in  the  official  fair 
catalogue. 


Product  Groups 

The  numbers  stated  next  to  the  addresses 
refer  to  the  individual  exhibitor's  group  or 
range  of  products: 

1  Fabrics  for  Ladies' Wear 

2  Fabrics  for  Men's  Wear 

3  Fabrics  for  Children's  Wear 

4  Linings  and  Interlinings 

5  Special  Articles 

6  Accessories 

7  Fibres  and  Yarns 

8  Trade  Publications/ 
Publishing  Houses 

9  Designers^- 


No  responsibility  is  taken  for  the  accuracy 
of  this  information  and  data. 
Position  as  of:  5. 2. 1987 
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Liste  des  exposants 

Les  exposants  sont  groupes  par  ^  sys  e* 
C  *ses  alphabetiquement  &  I'interieur  de 
c.  ..que  groupe. 

Ceite  liste  ne  comporte  que  des  indi- 
cations abregees  sur  les  adresses  des 
exposants  ei  leurs  secteurs  d'activite. 
Vous  trouvez  des  indications  detaillees 
dans  le  catalogue  officiel  de  I'exposition. 


Groupes  de  produits 

Les  points  figurant  dans  le  tableau,  en  face 
des  adresses,  correspondent  aux  groupes 
de  produits  resp.  aux  secteurs  d'activite: 

1  Tissus  pour  I'habillement  de  la  femme 

2  Tissus  pour  I'habillement  de  I'homme 

3  Tissus  pour  I'habillement  de  I'enfant 

4  Doubluresettriplures 

5  Articles  speciaux 

6  Accessoires 

7  Filset  fibres 

8  Publications  specialisees,  ma.sons 
"edition 

9  Jessinateurs 


Nous  ne  garantissons  n;  ^exactitude  ni 
l'integraiit£  de  ces  indications. 
En  date  du:  5.  2. 1987 
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Elenco  degli  espositori 

Le  ditia  espositrici  sono  ordinate  per 
paese  ed  elencate  in  ordine  alfabetico 
nell'ambito  di  questi  gruppi. 

In  questo  elenco  figurano  solamente  gli 
indirizzi  degli  espositori  e  brevi  accenni 
all'offerta.  I  dati  completi  sono  reperibili 
nel  catalogo  ufficiale  della  fiera. 


Gruppi  di  prodotti 

I  punti  che  si  trovano  sulla  tabelia  vicino 
agli  indirizzi  indicano  i  gruppi  di  prodotti 
ed  i  campi  di  offerta  delle  ditte  espositrici: 

1  stoffe  per  I'abbigliamervto  femminile 

2  stoffe  per  I'abbigliamento  maschile 

3  stoffe  per  I'abbigliamento  per  bambini 

4  fodere  e  materiali  per  imbottiture 

5  articoli  special! 

6  accessor! 

7  fibre  tessili  e  filati 

8  pubblicazioni  specifiche/case  editrici 

9  disegnatori 


I  dati  si  intendono  senza  responsabilita 
quanto  I'esattezza  e  la  completezza. 
Situazione  al:  5. 2. 1987 
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fi  A  E  # 


1  ®A&it!j 

2  #±M!j 

5  jmxn&s 

6 

7  *S 

9  ff^t- 
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Produkl grupp«n/Pf  nduct  Groups/Group**  *  *  Mw chirvdis  w 


Amerika,  Verelnlgte  Staaten  von 
United  States  -  Etats-Unis  - 
r    s  Uniti 


Arjw  Fabrics 

'.265  Broadway.  USA- Now  York  N.Y.  10001 
Avondete  Milts 

1 430  Broadway.  Now  York  N.Y.  1 00 1 8 
C  &  C  Metal  Products 

456  NordhoM  Place.  Englowood.  New  Jersey  07631 

Cranston  Print  Works  USA  Co 
14l2Broad**^y.  New  York  10018 

Hl-Fashlon  Fabrics  Inc. 

483  Broadway.  USA-New  York.  N.Y 

Integrity  Text  lies 

24(0  Coral  Street.  Philadelphia.  PA  19125 
Midori  Textiles  Inc. 

1359  Broadway.  USA-New  York.  N.Y.  10018 
POT  USA  Ltd. 

1450  Broadway.  New  York.  N.Y.  10018 

Quality  Braid  International 

34-20. 45th  Street.  Long  Island  City.  N.Y.  11101 

AmyWiest 

7th  East  12th  S1..  USA-New  York.  NY  10003 


Australien  —  Australia  —  Australie 
*  -  x  h  7  y  7 


John  KakJor  Fabricmaker  Pty  Ltd 
255  Riley  Street.  Surry  HiHs  2010  NSW 


Belgien  —  Belgium  —  Belgique 
Belgio 


Belgo2im  Pvba 

P  Vanderschettenstrwt  37.  B-9700  Oudenaarde 
CelaneseSA 

251.  Avenue  Lomse.  B-1050  BruxeHes 
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ProdvAtooipp«ft/Pro<JoctOfOup»/Groupt*d«MtfCh»ndi»« 


^±1 


CoKn-Oesreumaux  S.A. 
Rue  Ban,  8,  B«1070  Bruxellea 

Concordia,  N.V. 

industriezone  E  3, 0-8790  Waregem 
Cotosa-Devos  N.V.,  Fabriekatrael.  B-8790  Waragem 
N.V.  Deertjkse, 

Wafegemstraat  29,  B-8740  D«orHjk 

Fashion  Fashion  -  EEC  International  linen 
Promotion 

Charles  lemalrestr.  1,  B»1 160  BrGssel 
Fec««exVZW 

Montoyentnat  24.  BOCHO  Bruxeles 

A.  Gevaert  &  Co.  N.V..  Gevaco 
Undestnet  58.  B-9700  Oodenaarde 
Gevaort  Bandweveri),  N  V. 
Mirkt  35,  B-9©00  Delrue 

Goeton  N.V.  An  at  Labor 
Herdentmat  4,  B-9140  Zele 

interna: tonal  institute  for  Cotton. 
10  Rue  du  Commerce,  B»1040  BrOssol 

S.A.  Mlonier  Freros 
Mont  63.  B-7890  EKezoUes 

U.T.O.  Oudenaardse  Textitfebrieken  N.V 
Dijkauaat  47.  B-9700  Oodenaarde 

Penoai  at  FHpo  SA 
Roe  das  TOouts.  B*7750  Warcoing 

Seyntex  N.V. 

Soyntenlaen  1 ,  B-6880  Tleft 

N.V.  SOFlNAt  SA. 
Postbus  32.  B-8790  Waregem 

Text*a  Industries 
Oostmoar  2. 3-9950  Waarschoot 

Tyber  NV. 

leper  sastraat  311.  B-8600  Menen 

U.  C.  O.  SA.  N.V 
Be*avue1.B»9218Gent 

UTEXBEL  S.A. 

30.  Avenue  Cesar  Snoeck-Uan.  B-9600  Ronse 
UTO  -  VEYV 

Dijkstraat  47.  B-9700  Oodenaarde 

VEW-Verenigde  Eeklose  Weverijen  N  V 
Gobr  von  de  Woestijnepiein  12.  B-9900  Eekk> 

P.  Wittamer  •  Henrist.  Spri  Tlsseges, 
29.  Blvd.  des  FusJKes.  B-9600  Renaix 

Woflux  Spri 

B.P.  60.  B'7700  Mouscron 
N.V  Tricotagewerk  Wydooghe 
Ambachtenstraat  60.  B-8700  Izegam 
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f- rodukt  gruppen/ProductG  roupsKS  roupes  de  Merchandises 


Brasilien  -  Brazil 
Br6sil  —  Brasile 


Sflo  Paulo  Alpargatas  S  A 
Postfach  8001,  BR-S4o  Paulo  • 
Corduroy  SA  IndustriasTexteis 
P.O.  Box  6905,  BR-Sfio  Pauk) 

Umlfido  Record  S A.  ^  , 

Rua  Sapucala  1052/76,  BR-03170Sflo  Pauk) 

Santlsta  Textiles 

Av,  Maria  Coelho  Aguiar  215 

BR-068W  Jardim  Sao  Luis/S.  Paulo 


Bulgarien  —  Bulgaria  —  Bulgare 


Aho  Industriailmport 
Poslianostr,  3,  BG-1040  Sofia 


8|9 
A  1 


China  -  China  -  Chine  -  Cina 


China  National  Textiles 
Imp.  &  Exp.  Corp 

82  Dong  An  Men  Street,  Beijing,  VR  China 

China  Silk  Corporation 

82,  Dong  An  Men  Street,  Beijing,  China 

Exportskooporation 

des  Minlsteriums  fOr  Textrlindustria 

Dong  Chang  An  Str.  12,  Beijing,  VR  China 
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Produktgruppen/Product  G  roups/Groupes  de  Merchandises 


Danemark  -  Denmark  - 
Danemark  —  Danimarca 


Dansk  Transfertryk  A/S 
Mars^eJ  7-9.  DK-7430  Ikast 

Ikast  Stofvaaveri  A/S, 
Marsvej  7-9.  DK-7430  Ikast 

Nordtek  Textil  Vaeveri  og  1  rykkeri  A/S 
Rugaardsvej  103-115.  DK5100  Odense  C 

Novotex  Ikast  A/S 
Eltehammervej  8.  DK-7430  tkast 

A/S  Scanlace 

Farvervej  1.  DK-8800  Viborg 

Sunds  Rundvaeveri  A/S 
Navervej  3-5.  DK-7451  Sunds 

B  W.WemerfeltA/S 
Vandtaamsvej  83,  DK-2860  Sooborg 


Deutsche  Demokratische  Republik 
German  Democratic  Republic 
Republique  Democratique 
Allemande 

Repubblica  Democratica  Tedesca 


AHB  Textil-Commerz 

Unter  den  Linden  62-68,  OOR-1080  Beilin 


10 


ERIC 


4GG 


464 


PrcKJuktga-ppen/ Product  G  roops/G  roopas  d«  Merchandises 


Deutschland,  Bundesrepubiik  und 
Berlin  (West)  -  Federal  Republic  of 
r  many  -  Ftepublique  federate 
^    .emagne  —  Repubblica  Federale 
di  Germanla 

(  )  Or1^  UJI 


A-Quer,  Atelier  fur  Textildesign 
LuJsenstr.45, 4150  Krefekl  1 

Achter  &  Ebels  GmbH  &  Co.  KG 
Postfach  685, 4050  Monchongladbach 

J.  F.  Adotff  Aktiengesellschaft 
Postfach  1 1  09, 7150  Backnang 

Adolff -Gam-Export  GmbH, 
Postfach  1 1  23, 7150  Backnang 

AlttratexVertnebs  GmbH 
Postfach  131, 8750  Aschaffe^urg 

Andreae,  Christoph  GmbH 
GrOner  Dyk  28, 4150  Krpfeld 

Anvertex 

Konstantinstr,  58, 4050  Mdnchengladbach 
Asahi  Chemical  Indusr*  (Deutsche  d)  GmbH 
Lyoner  Str,  44-48, 60  A  Frankfurl/M.  71 

Astor-Werk 

Markgrafenstr.  6, 5830  Schwetm 

C.  Aufermann  +  Sohne  GmbH  +  Co , 
Postfach  1 1  43, 5880  LOdenscheid 

Dr.  K.  Baldauf  GmbH  &  Co.  KG 
Stuttgarter  Str.  2-  8. 7434  Riedench 

J  L  de  Ball  Vertrtebsges  mbH 
Postfach  1261,  40U*  Nettetal  1 

'       Is-Feldnoff  Gr.bH  &  Co . 

.ch  20  01  38. 560*1  Wuppertal  2 

Bartl,  Kurt,  GmbH,  8541  tt6ttenbach 

Dartl.  Heinrlch.  GmbH  &  Co..  Spitzen*  und 
S,{cke^rfabrik.  Postfach  11  4r.  7980  Havensburg 

Baumwotlspinnerel  Gronau  AG 
Postfacn  11  49,4432  Grona" 

Bayer  AG 

5090  Leverkusen-Bayerwerk 

Beiersmann.  Ewald  &  Sohn  KG, 
Postfach  22  03  84, 5600  Wuppe»  .a!  22 

Beming  &  Sdhne  GmbH  &  Co.. 
Otto-Hahn-Str.  57, 5600  Wupper^l  21 

Bertsche,  Edwin,  3tickeret*Mottve, 
Postfach  12  28. 6238  Hofheim/Taunus 

Webotex  W.  Bodenschatz  KG. 
Postfach  61, 8651  Presseck 

Bodicker.  Karl.  GmbH 

Postfach  1503  20, 4600  Dortmund  15 
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Pr<xJuklgruppen/Pr  odoc  t  Gr  oups/Gr  oopes  d«  Mer  cha  ntf^«s 


Jultus  Boqs  jr,  GmbH  &  Co.  KG 
Postfach  25  01  40. 5600  Wuppertal  2 

Bornemann  &  Btck  KG.  B&B-Etiketten 
Postfach  20  65. 4322  Sprockhovel  2 

Brennet  AG.  Postfach  13  50, 7880  Bad  Sackmgen 
Brinkhaus.  H„  GmbH  &  Co.  KG 
Postfach  11  01 65. 4410Warendorf  1 

BSB  Spltzen-  u,  Besatz-GmbH  &  Co.  KG 
Postfach  24  01  80. 5600  Wuppertal  2 

Buddeberg  &  Week  GmbH 
Ptuschowstr,  5-7. 5*^0  Wuppertal  2 

August  Bunger  Bob-Textilwerk  KG  GmbH  &  Co 
Postfach  24  01  80. 5600  Wuppetal  2 

Wilhelm  Busgen  GmbH  &  Co  KG 
Postfach  20  02  05. 5600  Wuppertal  2 

Buntweberei  Crone  GmbH  &  Co. 
Borkener  Str,  63-67, 4420  Coesfeld 

Calwer  Decken-  und  Tuchfabnken  AG. 
Postfach  1 161 , 7260  Calw/Wurttbg 

Cewe  Textildruck  GmbH 

Bendheckerstr.  7. 4050  Monchengladbach  2 

Celler  Modeknopf  GmbH 
Wemerusstr.  12, 3100  Ceile 
Cha-Te!le  GmbH 
Postfach  132. 7470  Albstadt  3 

Chanty-Sprtzenfabnk  GmbH 

Postfach  1180. 6074  Rodermaric-Urberach 

Collection  Holm  GmbH, 

Postfach  1 1  40. 4156  Willich-2  Anratt 

Gebr,  Colsman  GmbH  &  Co 

Postfach  15  01  52, 4300  Essen  15 

Corvett-Spitzen  GmbH  &  Co  KG 
Postfach  105, 4927  Lugde  b.  Bad  Pyrmont 

Coste  Import-Export  GmbH 
Neuer  Wall  75, 2000  Hamburg  36 

CreaTeam-Design 
Kaiserstr  100.4150  Krefeld 
Cremer  KG 

Postfach  5?  04  49, 5000  Koln  51 

Dechamps  Textil  GmbH, 
Postfach  405, 5100  Aachen 

C  A.  Delius  &  SOhne 
Pcstfach  61. 4600  Bielefeld  1 

Dentex-Spitzen  GmbH 
Postfach  1 1  73, 4933  Blomberg 

Oesslns  Studio  .H*  GmbH 
Schmelzofenvorstadt  33, 7920  Heidenheim 
Deutscher  Fachvertag  GmbH, 
Postfach  10  06  06, 6000  Frankfurt  a.  M  1 

Deutsches  Institut  fur  Herrenmode 
Messeplatz  1, 5000  Kbln  21 

Oieng,  Christian  GmbH, 
Postfach  10 14  69, 8900  Augsburg 
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ProdiAtgruppen/ProductGroups/Group«4deM8rchandises  1 


M.  Dohmert  GmbH  &  Co.  KG 
Vtrmomfctr.  141, 4156  Wafch  4 

0»"»nter  Drews 

■Weg.  7187  Schrozberg 

».  -Aseo  GmbH, 

Kurter  Str.  256. 4600  Dortmund  14 
Elastic  GmbH, 

Postfach  20, 3579  Neuktrchen 

Feinweberei  Engels  GmbH 

Postfach  20  04  41 ;  4050  M6nchengladbach  2 

Enka  AG.  Postfach  10  01  49. 5600  Wuppertal  1 

ErboAG, 

Postft  sh  15  40. 8520  Erlangen 

Eschler  Textil  GmbH 

Postfach  4106. 7460  Baltngen-Frommem 

ETAG  Tuchfabnk  GmbH. 
Postfach  5. 4052  Korschenbroich  1 

Fashion  Guide  Vertag 
Kaiser-Wilh.-Ring  19. 4000  DOsseldorf  1 1 

Fefler  &  Co. 

Postfach  1 163. 8882  Lauingen/Donau 
Fischer-FQrwentsches  GmbH  f-  Co.  Textitwerk  KG 
Postf  p~h  1 1  02  62. 4060  Viersen  1 1 
FQhren.  Leo.  Postfach  546. 5100  Aachen 

V.  Gierlings  GmbH  &  Co  KG. 
Postfach  1 1 f  ^  62, 4060  Viersen  1 1 

Girmes-Werke  AG. 

Postfach  11  20.4155  Gretam  2-Oedt 

GirmesAG 

Postfach  12  61, 4054  Nettetal  1 
Gottschrid  &  Co. 

Glartbacher  Str.  266. 4 1 50  KrefekJ  13 

G.  Greeve  GmbH 
Kuhlenstr.  13. 4950  Mfnden 

\t  Gebr.  GmbH 

ach  14  05. 7432  Bad  Ur/ch  1 

G^be,  R.W..&CO.  GmbH 
Poswach  12  64  25. 1000  Berlin  12 

H.  W.  Gunther  GmbH  &  Co 
Industriestr  6. 4540  Lengench/Westf 

Gutos  ^etaUschliefienfabnk  Bader  &  Hoch 

GmbH  &  Co.  KG 

Postfach  226, 7530  Pforzheim 

Haru-Kuraray  GmbH 

Robert-Kling-Str  27. 6336  Solms-Oberbiel 
Heid  GmbH 

Postfaqh  1 1  46. 6907  NuBlocr. 
Helsa-Werke 

Postfach  60. 8586  Gefrees 

Hengersberger  Pcsamentenfabnk  GmbH. 
Postfach  40. 8355  Hengersberg 

Gisbert  Hennessen  Verlag  GmbH  &  Co  KG 
Kdnsgsaiiee  70. 4000  DOsseldorf  1 
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ProdUtgrupp«n/ProductGroups/Groupesd«MercharKS»$«$ 


Heros6  Stoffdrucke  u  Textifvertnebs  GmbH, 
Refchenauslr.  11, 7750  Konstanz 

P.  &  M.  Hillnnghaus 

Westkctter  Str.  160a.  5600  Wuppertat-^armen 
Hxirichssegen  Modedruck 
Postfach  13  29. 8046  Garchmg 

Hoechst  AktiengeseRscnaft, 
Postfach  80  03  20. 6230  Frankfurt/M  80 
Kotzhauser  Textil-Desjgn 
Blaubeurer-Str.  88. 790J  Ulm 

Hoon,  Oebr..  Postfach  13  40, 4443  SchMttorf 
Robert  Hoppe  GmbH  &  Co. 
Postfach  17  01  47, 5650  Sohngen  1 

Intcr-Jersey  GmbH  &  Co.  KG 
Postfach  240. 7453  Burtadingen 

Internationales  WcJIsekretanat 
Postfach  44  09. 4000  Dusseldorf  1 
Irmen,  Peter  GmbH  &  Co.  KG 
Postfach  120. 4052  Korschenbroich  1 
Jancen,  Leo,  Postfach  14  28, 4150  Krefeld 
Plissee  Johannes  GmbH 
Sremenssir.  2a.  8012  Ottobrunn 
Kaeppel,  Adam 

Postfach  10  19  27. 8900  Augsburg  1 

KBC  Sport  und  Freizeit,  M*oufaktur 
Koechlin,  Baumgartner  &  Cte  AG 
Post.ach  45. 7858  Weil  am  Rhein  5 

KBC*Manuf£ktur  Koechlin,  Baumgartner  &  Cte 
Postfach  i7  20. 7850  Lbrrach 

Kmdermann  GmbH 
An  C8r  Umfluth  31, 4530  Ibbenburen 
Kleber  Textil  Gmb^  &  Co  KG 
Postfach  31, 6842  Burstadt 
Amo  J  Kock  Textil 
Postfach  23  20, 4430  Steinfurt 
Konig,  Gustav.  GmbH  &  Co 
Postfach  20  20  06, 5600  Wuppjrtal  2 

Konigsberger.  Jos  .  GmbH  &  Co.  KG, 
Kalkbergstr.  49-53,5100  Aachen 

Kollektron  Felier  Sport  u  Loden 

7907  Langenau-Garching 

Kollektfon  Team  2i 

7907  langenau-Uumgen 

Korb  Design  GmbH 

Nagler  Weg  9. 8591  Flchtelberg 

Korter  &  Co  KG 

Postfach  15  36. 6800  Mannheim  1 
J.  Krebs  GmbH  &  Co.  KG, 
Postfach  12  64. 4106  Willich-2  Anrath 
Kunert.  Heinnch,  Textilwerke  GmbH  &  Co 
Postfach  15  27. 8990  Lindau'Bodensee 
Lacoray  GmbH.  Marienstr.  JX)  4000  Dusseldorf  1 
Spmnerel  Lampertsmuhlo  Aj 
Postfach  22  20. 6750  Kal^rslautem  26 
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Wilhelm  Langendorf  GmbH 
Postfach  62. 8641  Marktrodach 

Pli«see-Lassner 

ich  210. 6430  Bad  Hersfeld 

l.   ,enmuhle  GmbH 

Postfach,  7890Waldshut-Tiengen  2 

Unne.L.  KG, 

Postfach  20  07  27. 5600  Wupp«rta1 2 

Lorenit  Stoffe  GmbH, 
Holzhauser  Str.  155. 1000  Berlin  27 

Matzahn,  Eugen.  KG 
Postfach  20  62. 5860  Isertohn 

Emil  Marggraff  Tuchfabnk  GmbH, 
Postfach  27, 7623  Schenkenzell 

Maschentex  GmbH 
Postfach  19. 7905  Dietenheim 

Meichtor  GmbH. 

Postfach  1 1  55, 7317  Wen,*imgen 

Meyer,  Dons 

7452  Haigerfoch-Kartstal 

MiSo  Vertnebsgesellschaft  mbH 
Postfach  12  04  06. 5630  Remscheid  1 1 

Mode-Information  Heinz  Kramer  GmbH 
Postfach  1 1  80, 5063  Ovorath 

Modital-Zubehor  GmbH 
Landgrafennng  20-22. 6050  Offenbach 

Arthur  Monch  GmbH  &  Co  KG 
Postfach  22  02  28, 5600  Wuppertal  22 

Moll.  Fntz,  GmbH  &  Co.  KG, 
Postfach  11  53, 7963  Altshausen 

Mosters,  Stockhorst  &  Co.. 
Postfach  267, 4290  Bocholt 

MR  creation  Maute  &  Renz  Textil  GmbH 
Pnmelweg  19. 7470  Alb?»adt  2 


>'  *  S  Sportswear  GmbH 
•ch  220, 4290  Bocholt 

Munorter  Zeugdruckerei  u  FSrberei, 

H  Brosges  GmbH  &  Co. 

Duvenstr  98-262, 4050  Monchengladbach  2 

MuHer  &  Co..  Postfach  20, 8531  Diespeck/Aisch 

MuHer,  M .  KG,  AS-Automatenstickerei, 
Postfach  60, 8531  Diespeck/Aisch 

MuHer  Textil  GmbH 

Postfach  3 1  40, 5276  Wiehl  3  Drabenderhdhe 

Nagler  &  Sohn.  Textilwerke  Augsburg 
Postfach  10  21 67, 8900  Augsburg 

NAK  Stoffe  AG, 

Postfach  10  21  69, 8900  Augsburg 

Neuo  Baumwoll-Spinnerei  u  Weberei  Hof  AG, 

TextUgruppe  Hof 

Postfach  15  29, 8670  Hof'Saale 

Neuenkirchner  Textilwerke 
Hecking  GmbH  &  Co  KG 
Postfach  100, 4445  Neuenkirchen 
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NINO  AG,  Postfach  20  29. 4460  Nordhom 
NINO  AG,  Sparte  Game, 
Postfach  20  29. 4460  Nordhom 
Nooilis  GmbH  &  Co.  KG, 
Postfach  23, 2833  Harpstedt 

Nobi8s-Textil-GmbH 
Postfach  13  61, 4424  Stadllohn 

NC-wifng,  Fritz,  N-  Interlock 
VYaWserter  Str.  17, 4444  Bad  Bentr* 
Nofdena-Jersey  GmbH. 
Postfach  22  24, 2350  Neumunster 
^•;gen  Ott  und  Sonne  GmbH  &  Co 
Postfach  430. 7470  Albstadt  1 
K.  vos  Otten 

Postfach  230, 4050  Moncbengjadbach  1 
Paoen,  Franz  Max,  GmbH, 
Postfach  69. 4154  Tdnisvorst  1 

Pegasu*  -  Textrfdruck  Production  sges  mbH 
Derchmger  Str.  96, 8900  Augsburg  41 
Pharetra  GesuBschaft  mbH  &  Co 
Postfach  11  a>,  8671  Selbitz/Bayem 

Piraki  PatraW  v.w  Dalden  Tex'il  AG 
Postfach  13  62, 4434  Ochtrup 
Ptester,  Martin,  GmbH  &  Co, 
Postfach  25  03  30. 5600  Wupp*  rtal  2 
PHssee  -  Endrix 
Bergstr.  4-  6, 5657  Haan  2 

PJoucquet,  C.  F.,  GmbH  &  Co , 
Postfach  17  40, 7920  HeKfenhemi  a  d.  Brenz 
Polaris  TextHvertr*eb  GmbH 
Industriestr  12, 6603  Sulzbach/Saar 

G.  L  Pottt-  HmrichsGmbH+Co. 
Postfach  10  08  68. 5600  Wuppertal  1 
WiHiam  Prym-Werke  GmbH  &  Co  KG 
Postfach  17  40, 5190  Stolberg 

Q  +  M  -  Team  Au  BQnger, 

BOB-Textilwerk  KG  GmbH  &  Co 

Wichknghauser  Str.  38-40, 5600  Wuppertat  2 

Guack,  Gustav.  GmbH  i-  Co  K3 

Postfach  21  1001, 4050  Monchengladbach  2 

Ravensberger  Spmnerei  AG, 

Postfach  67  40, 4800  Bielefeld  1 

B  RaweGmbH&Co 

Postfach  22  49, 4460  Nordnorn 

Reichart,  J.  R.,  GmbH, 

Postfach  31  40. 8990  L'ndau/Bodensee 

Refssmann,  Walter,  GmbH  &  C;> , 
Postfach  540. 8660  MGnchberg/Ofr 
Rettig.  Hermann.  Texnlges.  mbH  &  Co  KG 
Benzstr  1  -3. 5090  Leverkusen  3 
Rhcdia  AG 

Postfach  13  20, 7«i00  Freiburg 

Rtedel  &  Tietz  GmbH 
Salzufer  I4a.  100-.    rlin  10 
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RlodingerTextiJ  GmbH, 
Riedlngerstr.  24, 8900  Augsburg  1 

P'  ''e  Etiketten  K.  Rinke  QmbH  &  Co.  KG 
ech  13  40, 4322  Sprockhovel  1 

hw/BUSOStahfwarenfsbnk, 
Buntenbach  &  Sohn  GmbH, 
Postfach  17  02  20, 5650  Sdmgen  17 

Roloff -Sektonherstellu  ng 

Sperbertv   X  9, 2000  Hamburg  61  (NiendOFf) 

RQthTextU  GmbH 
Dammweg  2-6, 6110  Dieburg 

Rummeny,  Josef  GmbH  +  Co.  KG, 
Postfach  1 4  47, 51 00  Aachen 

Rump  &  Neumann  GmbH  &  Co.  KG, 
OststraBe  68, 4S00  Herford 

Rump,  Emst,  Westffilische  Baumwollweberel 
Postfach  520, 4290  Bochott 

Sager,  C,  SChne  &  Co.  GmbH , 
Postfach  24  40, 2350  NeumOnster  1 

Schaeffor-Scovill  Verblndungstechrak  GmbH, 
SchOteenstr.  23, 5600  Wuppertal  2 

Dr.  Schedler,  World  Art  Excluslv 
Meierstr.  63, 4900  Herford 

Scheibler,  Peltter  GmbH  &  Co , 
Postfach  26  20, 415c  Krefeld  1 

Hans  Schmidl  GmbH 

Postfach  209  u.  248, 7481  Bingen  Ob  Sigmaringen 

Scholl  Bsjouterien  GmbH 
Stettlner  Str.  17, 8950  Kaufbeuren 

H.A  Schmitz  GmbH 

Postfach  20 14  07, 560OWuppertat  2 

Atelier  Schroeder 

Windberger  Allee  22, 4050  M5nchengladbach  1 

Emst  Schrfider  oHG, 

^'tfach  25  03  29. 5600  Wuppertal  2 

jndsr,  J.,  S6hne  GmbH  &  Co.  KG 
h^rf&ch  13  40, 44 J3  Schuttorf 

G  SchQmer  GmbH  &  Co.. 
Postfach  13  60. 4443  Schuttdorf 

Schulte,  Reinhard,  GmbH 
Postfach  1001  89,4l00Dulsburg  1 

F.  &  H.  Schumann  GmbH  &  Co.  KG 
Hinterer  Flossanger  10. 3630  Coburg 

S.COT.  -  DIC 
Pilgerstr  20. 5063  Overath 

Se'ba  SSckingen  Hacketsbercer  GmbH  &  Co  KG 
Postfach  1 1  47. 7880  Bad  Sackinger  ■  1 

Seldenweberei  Reutllngen  Gerstenberg  oHG 
Postfach  2561, 7410  Reuttingen  1 

Seyffert,  C ,  GmbH 

Postfach  13  86, 8674  Naila/Bayem  • 

SMI'Textilgesellschaft  mbH 
Otzbergstr  14, 6074  Rodermark 
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Sola  GGrtetebrik 

Kwt  MOIter  GmbH  &  Co.  KG 

Postfach  845, 7290  Freudenstadt 

StemTextil  GmbH 

Undtgstr.  3, 8752  Kleinostheim 

Sttekerel  Karla  GmtH  &  Co.  KG 
CrangerStr.  184-  |86, 4650  Gelsenkirchen 

Stocko  Metalfwarenfabriken  Henkels  u.  Sohn 
Postfoch  13  01  53, 5600  Wuppertal  1 

Stoffel  &  Sohn  GmbH 
Postfach  10 13, 7750  Konstanz 

Stragapede-Didra,  Atelier  fOrTextflgestaltung 
Rauhga^se  6, 7750  Konstanz 

Si'Togat 

Hofer  Str.  26, 8660  MQnchberg 
Texport  GmbH 

Postfach  22  24, 2350  Neumunster 

Textilgesellschaft  Gschwilm  mbH 
Postfach  10  25  22, 8900  Augsburg 
Textilwerk  Rhenania  GmbH, 
Postfach  1 120, 5144  Wegberg 
ThOmmter  &  Bley, 

WaWstr.  3, 8678  Schwarzenbach/Wald 

Trcns-Textil-GmbH 

Postfach  16  80, 8228  Freilassing 

Transfer  Modedruck  GmbH 
Ihringer  Landstr.  16, 7814  Breisach 
Tuchmacher, 

Postfach  1 1  84, 7907  Langenau 
TVG  GmbH 

Postfach  26  04, 4150  Krefeld  1 

ULMIA,  Stelger  &  Deschler  GmbH., 
Postfach  38  20. 7900  Ulm 

Union  Gurtel  GmbH 
Wemerusstr  12,3100Celle 
Union  Knopf  GmbH, 
Postfach  1 1  02  80. 4800  Bielefeld  1 1 
Unique  Mode-Textil  GmbH 
Postfach  12  80. 7*14  Brefsach 

Verband  Deutscher  Designer 
Postfach  22  02  47, 8000  MOnchon  22 

Verseidag-Futterstoffo  GmbH 
Girmesgath  5, 4150  Krefeld  1 

Vossen,  Frottlerweberei  GmbH 
Nouenklrchcner  Str.  97,  <830  GQtersloh  1 

A.  Wattendorff  GmbH  &  Co  KG 
Postfach  25  40. 4430  Steinfurt 

Weber  &  Ott,  Aktlengesellschaft, 
Postfach  7, 8550  Forchhelm/Oberfr. 

Webstoffe  Waiblingen  GmbH, 
Postfach  17  66, 7050  Waiblingen 

Horstwelhrauch 

Uerdinger  Str.  248, 4150  Krefeld 

Weiss,  C  F.  GmbH  i  Co.  KG, 
Postfach  12  40, 8662  Helmbrechts/Ofr 
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Wenzelband  A.  Wenzel  KG  Bandweberel 
Postfach  14  67. 5550  Bamkastel-Kues 

W5-^.  Hans  GmbH, 

91  13, 1000  Berlin  10 

+  Wrttauer  GmbH  &  Co  Textil  KG 
Postfach  13  01  41, 8500  NOrnberg  13 

Wisa-Storfe  W.  Sax  GmbH  &  Co.. 
Postfach  20, 7200  Tuttlihgen 
wotbo  Wilh.  Wolterink  &  Coinp.  KG 
Postfach  523, 4290  BochoJt 

Wolldeckenfabrik  Well  dor  Stadt  AG., 
Postfach  14  60. 7252  Weil  der  Stadt  1 

Splnne'el  u.  Weboreien  Zell«Sch6nau  AG 
PostfaJi  11 20, 7863  Zell  Im  Wiesental 

Zanner  GmbH 

Konlgsberger  Str.  2.  5600  Wuppartal  2 

Zuleeg.  Wilhelm,  GmbH. 

Postfach  11  80, 8662  HelmbrechtS'Ort 


Finnland  —  Finland  —  Finlande 
Finlandia 


4  >  7  >  K 


Oy  Flnlayson  AB 
P.O,Box42,SF-28101  Pert 

E.  Helenius  OY,  SF-36720  Altoo 

Oy  Tarinlt  AB,  SF-68700  Ter|firv 

T-  'Oy.Box28.SF-10301Karis 


Frankreich  —  France  —  France 
Francia 

7  7  >x 


Achilla  Bayart  ©1  Cle. 

Boitc  Postata  317.  F-59056  Roubalx 

Atba  la  Source.  Lo  Moulin  Qau  S  A 
B  P.  501,  F-81201  Mazamet  Codox 

Ets  Andr6  Avlo  S  A., 
B  P.  3.  F-59540  Caudry 
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Aim6  Baboln,  Societe  Nouvelle 
31  -33,  Ruo  Royalo,  F-69001  Lyon 
S.  A.  Francois  Bacus 
1 1,  Rue  des  Bosquets,  F-54302  LuneviHe 
Mathiou  Bates, 
B.P.2,  F^lWL'Horme 

Barda,  Victor, 

69,  Rue  d'Hautevillo,  F-75010  Paris 
Beaux  Valette 

9.  Rue  du  Garet,  F -69001  Lyon 
Bel  Maille 

B.P.  6,  F-42153  Riorges 

Berglss-Kfoner,  -  Groupe  Cornay  S.A  - 
B.P.  49,  F-68001  Colmar  Cedex 
Ets.  M.  Berny 

1,  Place  Louis  Pradol.  F-69001  Lyon 
Bianchlnl-Ferier  SA. 

4,  Rue  Vaucanson.  F-69283  Lyon  Codex  1 
Bittion  &  Cio  . 

P.  Box  4467,  F-69241  Lyon  Cedex  1 
Billon  Freres, 

40,  Rue  Descartes,  F-69607  Vitleurtoanne 

Blanc,  Marcel,  S  A.,  Les  Tlssus, 
21,  Rue  do  Cl6ry.  F- 75002  Paris 
Pterro  Blanc 

75,  Rue  de  Gerland,  F-69001  Lyon 
Bloch  et  Cio 

B  P.  21,  F-68160  Sainte  Msrio  aux  Minos 

Bo!  s  son  Frdros. 

6.  rue  du  GnfftM,  F-69001  Lyon 

C.  J.  Bonnet 

1 .  Place  du  Griffon,  F-69001  Lyon 

J.  Bord.  21,  Rue  Ste-Genevidve,  F-69006  Lyon 

Boumaud,  Francois 

35.  rue  dos  Pt.  Champs,  75001  Pans 

Tissus  Boussac,  Oopt.  CBSF 

131,  Rue  du  Bac,  F.75340  Paris  Cedox  07 

Bouton-Reneud  S.A.. 

16.  rue  Crillon,  F-690CC  Lyon 

S  A.  Bracq 

45.  Rue  do  St.  Quontin,  F-59540  Caudry 
Brochior,  J ,  Soleries 

51  -53,  Mont4o  de  la  Grantf*  C*»o.  F-69001  Lyon 

Bucol  Buchot  Colcombot, 

B  P.  6411,  F-69413  Lyon  Cedox  06 

Atelier  Calasti 

23.  Qusi  Voltaire.  F-75007  Pans 

St6.  de  Cathaio.  S  A 

BP.  32.  F-8H04Castres 

Lo  Contre  Textile  do  Lyon 

55,  Monteo  de  Choulans.  F-69005  Lyon 

Cornay  S  A.,  1a,  rue  Sandoz,  F-68700  Cornay 

Chsstox  Europe 

1 1,  Av.  du  Polygene.  F-42300  Roanno 
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Soieries  Henry  Chavanls 

Ruo  do  la  Bourse  No  4  u.  6.  F-69001  Lyon 

Crf^n  Sorts 

"2,  F-95380  Louvres 


1 


^ronson  &  so  s  Fits 
34,  AUee  Corblero.  F-81 104  Castro  s 

Dosslns  Clay 

7.  rue  Daunou.  F«75002  Paris 
Clemont  Freres. 

77/79,  rue  do  Sezo,  F-69006  Lyon 
CortoxSA 

BP.  48.  F-69752  Charbonnleros  Cedex 

Cossorat.  Man.  oe  Volours  el  Colons 
BP.  0910.  F-80009  Amiens  Cedex 

Dalle  S.A. 

Boile  Posiale  9.  F»591 17  Wervicq-Sud 
Dentelles  Darquer 

56,  rue  des  Quatre  Coins,  F-62100  Cflals 
Decouvelaore 

Lepangos  sur  Vologno,  F-68600  Bruyoros 

Docho  lotto  Freres. 
F-42840  Montagny 

Qroupo  Do  Ichor  S.T.A. 

Numas  Par  Ardoix.  F-07290  Salilliou 

Le  Texttlo  Dolcor 

33,  Ruo  Richard  Lonotr.  F-02101  St.  Quontin 
Depeche  Mode 

20-22.  Rue  do  Clichy.  F -75009  Paris 

D'Este  France 

9,  ruo  Lincoln,  F-75008  Paris 

Devaux  S  A, 

Sain!  Vincon!  de  Rolns,  F-69240  Thlzy 
Diagonale  SA 

Ruo  du  1 1  Nov  1918,  F-O9600  Laroquo  d'Olmes 

Diochon.  Solerles 

°lace  Tolozan.  F-69001  Lyon 

K      -  Service  Expositions 

8b,  rue  de  Rrvoll,  F*75180  Paris  Codex  4 

A,  Facques  &  Fils 

27.  mj  du  Fort.  F'59055  Roubaix  Codex  1 

Fauro,  Julien.  Els.  &  Cle.. 

22.  Rue  Thlmonnler.  F-42100  St.  Etlenne 

Fed6ratlon  Francalso  du  Tlssage  de  Lalne 
12,  Rue  d'Anjou,  F-75008  Paris 

Fogliertnl.  Claude  Sari ,  Latlnagos  &  Jorsoy 
39.  Bid.  Albert  1or.  F-81204  Mazamel  Codex 

FORESTYLE,  3.  Qua!  Jean  Moulin.  F-69001  Lyon 

Franco  Elde 

136,  Fbg  St  Honore,  F-75008  Paris 

Tiasus  Gailllard 

Dopt  de  Cle  Boussac  S  N  C 

201.  Av.  Andre  Maurols,  F»76360  Barontin 

Gap  Group  Covergenco 

14.  Rue  Chaptal.  F-92300  LevaHols 
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gaga-      j,  ji 


Ets.  Gerson 

107.  Bhrd  do  Sebestopol.  F-75002  Paris 
Gewo  S  A.,  104.  Rte.  do  Hausborgon 
F-67088  Strasbourg  Cedox 

GUUor  Freres. 

20.  Rue  Joseph  Sertm.  F-69001  Lyon 
Gfrgls  Fontvioille  SA.. 
47.  Av.  P^briel  Pari.  F-69960  Corbas 
GirodatSA 

50,  Avenue  do  la  Resistance,  F.4220  Bourg  Argenta 
Soieries  Gothoil 

25.  Rue  de  la  Vfebert,  F-69006  Lyon 

Ets.  A.  Goutar*!  SA 
Verileu-Chavanay.  F-42410  Pelussin 

GriTfine»Marechal 
35/41.  Rue  du  Capt,  Guynemor. 
F-92090  Paris  la  Del, 

Groupe  Creations  Sari. 
40.  rua  do  Chabrol,  F«750lO  Paris 
GUlGOUSA.. 

69.  Rue  Jacquard.  F-69004  Lyon 
Guy  on,  Charles 
13.  rue  Royalo.  F-6fO0l  Lyon 

Haumossor.  Dominique 
35.  rue  dos  Potlts  Champs.  F-75001  Pans 
Hmsingor.  Henri.  Fabr  do  Solorios 
1.  Place  du  Gnffon.  F-69202  Lyun  Codex  1 
JENAST  S  A ,  Rue  de  Gory  21.  F-75002  Pans 
Edouard  Jouret 

13.  Rue  de  THosplce.  F-59054  RoubalxCodox  1 
Journal  du  Textilo, 

61.  Rue  do  Malta.  F-75541  Paris  Cedex  11 

Malson  Kandolaft  (Fabricants  de  Soiorio) 
77/79  Rue  de  Seze.  F-69006  Lyon 
Komar  &  Cie  S.A.. 

16/18,  Facade  Jo  I'Espianade.  F«59800  Lille 
Kvanovskl  and  Co 
40.  rue  St.  Anne.  F-75002  Paris 
Lang.  Emanuel. 

Quai  de  Rotterdam,  F-681 10  lllzach 

Andr&  Laude,  Dentetles 
18.RuoJJ  Rousseau.  F-59540  Caudry 
Albert  Lecomto  ot  Ftls 
B.P  144.  F-59333  Tnurcoing  Codex 
Lonoy 

B  P  3.  F-42210  Monlrond  tes  Bains 
LepoutroSA 

l56.Chauss  P  Curie,  F-59202  Tourcoing  Codex 
Societ6  Macknit 

2.  rue  Louis  Lelolr,  F.59200  Tourcotng 
Ets  A.  Masurel 
B  P.  200!,  F-76360  Cantoleu 
S  A  Mali 

B  P  38.  F-68800Vioux.Thann 
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Ets.  Roger  Manoha  SA 
Felines.  F-07340  Serrieres 

Manufacture  Textile  Mouhnes 
8.  F-9300  Lavelanet 

V    .<*ltes  Mery  S  AR  L 
BP.  45.  F-59540Caudry 

Modes  &  Techniques  de  Pans 

21.  Rue  de  Faubourg.  F-75009  Pans 

Gilbert  rainier 

B  P.  172.  F-81 101  Castros  Cedex 

Nesme.  Michele  et  Antoine 

1 1 .  Quai  Andre-Lassagne.  F-69001  Lyon 

P1CHAT  CHALEARD. 

Rue  d'Alsace'Lorraine  21.  F-69001  Lyon 

Promostyi 

1  rue  Francois  1er.  F-75008  Pans 

Prudhomme  Freres 

69.  Rue  de  Richelieu.  F-75002  Pans 

Rh6ne*Poulenc-Fibres  txp. 

25.  Quai  Paul-Doumer,  F-92408  Courbevoie 

RIECHERS.  S.A . 

Route  de  Calais  1728.  F-62730  Marck 

Risler  Tissu,  Saint  Germain,  F-70200  Lure 

Ets.  A-  Roudiere  &  Cie. 

6.  Rue  Mirabeau.  F-09300  Lavelanet 

Saic  Velcorex.  B  P.  189,  F-68314  lllzach  Cedex 

Saint  -  YS 

3.  rue  Roger  Salengro.  F-69009  Lyon 
S  A  R  L.  Tissavel 

2  A  8.  Rue  do  Linselles,  F-59250  Halluin 

Scheurer.  LauthSA, 
BP.  37.F-68800Tnann 

Sebel  S  A 

75.  Rue  de  Gertand,  F-69007  Lyon 

'      AN,  Usme  de  I'Esperance 
2,  F-Floino,  08200  Sedan 

Soienes  Sfate  &  Combier, 

BP  6642.  F-69413  Lyon  Cedex  06 

Sitel.  S  A. 

Oyeu.  F-38690  Le  Grand-Lemps 

Societe  des  Textiles  en  Biais 
45a.  Aven  du  General  de  Gaulle. 
F-68302  Saint-Louis 

Societe  dlmpreistons  &  Nouveautes.  S I N 
8  et  10,  rue  St«Pclycarpe,  F-69203  Lyon 

Soctete  Industnelle  Altktrchou  e  de  Textiles  S I  AT 
BP  4,F*68l30Altkirch 

Soctete  Nouvelle  Peltex 

B  P.  56.  F-88102  Saint-Die  Cedex 

Sotene  Chambutaire 

44.  rue  Claude  Protiere.  F-42140  Chazelles  sur  Lyon 

Soienes  Roger  Cheval 

16.  Quai  Andre  Ussagne.  F-69001  Lyon 
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SolstissSAR.L 

61.  Rue  du  Marechal  Lecterc.  F-59540  Caudry 
Creation  Soma 

7,  rue  du  Bray.  F-78400  Chatou 

Ets.  Steinhe'il-Dtetcrlen.  G.  Marchal  RIs  SA . 
3.  Grand  Rue.  F-67570  Rothau 

Stylist's  Information  Services 
16  Bd.  Montmartre.  F-75009  Pads 

SubHstatic  International 

1535  Btvd.  f.  Darchicourt.  F-62110  Henin»Beaumont 
EmileTard/SA 

11-13.  rue  de  Meons.  F-42005 Samt-Etienne  Cedex  1 
Soieries  T  B  M. 

B  92  Foumeaux,  F-42470  St.  Symphorien-de-Lay 

Syndicat  General  de  I'lndustne  cotonniere  Francaise 
3.  Avenue  RuysdaeL  F-75008  Pans 

Teintureries  de  la  Turdwe 
B  P.  32.  F-Tarare  69170 

Tersac 

183.  Avenue  de  I'lndustne.  F-69140  Rillieux  la  Pape 

Michel  Thierry  S.A 

F -09600  Laroque  d'Oimes 

Paul  &  Jean  Tiberghien  SA 

105.  Rue  de  U!e.  F-59203  Tourcotng 

TIM.. 

Chemm  des  Jones.  F-6S570  Oardilly 
Tissafil  SA 

13  Ave.  Bat.  Carm.  Uberte.  F-69120  Vaulxen-V. 

Tissage  des  Chaumes 
Edler  et  Lepavec  S  A. 
B  P.  51.  F-68160  St.  Marie-aux-Mines 

Ttssage  s  des  Alpes 

19.  Place  Tolozan  F-69281  Lyon  Cedex  1 
Tissages  du  Royans 

Saint  Laurent  en  Royans.  F-26190  St  Jean  en 
Royans 

Tissus  Togonal 

69.  rue  de  Chabrol.  F-75010  Pans 

Tissus TSR  LaBergere 
F-07290  Sattliieu 

Toumier  &  Fils,  S  A.  des  Filiatures  et  Tissages 
B  P.  23.  F-81201  Mazamet  Cedex 

T.S  N  I.  SA 

11.  Av.  Bataitlon  Carmagn  Ltberte,  F-69009  Lyon 
Valenson  Sari 

10  bis.  Rue  du  Mai  Leclerc.  F-59540  Caudry 

jean  Valette  SA. 

Les  Salvages.  F-81 100  Castres 

Velours  de  France 

55.  Rue  de  Turbigo.  F-75003  Pans 

Voiron  'Chart  re  use.  Tissages. 

14-16.  Rue  Louis  Guenn.  F-69100  Villeurbanne 

Wamier-David  Diffusion 

2.  rue  Clovies  Chezel.  F-51051  Reims  Cedex 

Wurmser.  P.  &  C. 

B  P.  272-02.  F-75063  Hans  Cedex  02 
24 
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Griechenland  —  Greece  — 
Grdce  —  Grecia 

Aegean  MiHs  S  A. 

28.  Mikras  Assias  Str.,  GR-18547  Piraeus 

PiraiW-Patraiki  Cotton  Manufacturing  Co  inc. 
2.  KaJamtotou  Street,  GR- 10563  Athen 

Vomvtx  S  A.. 

138  Avenge  Ktftssos.  GR-12131  Pensten/Athens 


GroBbritannien  —  United  Kingdom 
of  Great  Britain  anc 
Northern  Ireland  - 
Grande-Bretagne  -  Gran  Bretagna 


David  +  John  Anderson 
Prime t  Mills,  GB-lotne  Lanes  BBS  8DP 

Ashton  Shirtings 

Pnmet  Mills,  GB-!olne  Lanes.  BBS  8DP 
Belmont  Weaving 

p  ^  Box.  Moss  Lane  WaHcden.  Worsley.  Manchester 
ords  PLC. 

P.w.  Box  2.  GB-Congleton.  Cheshire  CW12 1EF/GB. 

Bnt.  Mohair  Spinners  Ltd 

no.  Box  58.  Midi.  Mills.  GB-Bradford  BD1  4  RL 

Broadhead  &  Graves 
Kiricheaton  Mills,  Huddersf.. 
GB-West  Yorksh.  KD5  ONS 

M.  Brody  Ltd 

Strype  St..  GB-London  G1  7LQ 

Buriington/Klopman 

19-25  Argyll  Street.  London  W1V  1AA 

Burlington  Sportswear  Fabncs 
19-25  Argyll  Street.  London  W1V  1AA 

Carvacade  fabncs 

1C— 14  Margaret  St .  GB-Londor   '1 A  3DA 

Clar  Woollens  (Export)  Ltd. 

Wocdslde  Walk,  Hamilton,  Scott*      « 3  7HZ 

^cjrtauld  Pnnts 

13-14  Margaret  St.,  GB-London  W)/ 
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Samuel  Courtauld 

Leonard  Str.,  GB-Nottfngham  NG3  8RS 
Courtaulds  Acetate 

13-14  Margaret  St.,  GB-London  W1A  30A 
Courtaulds  Courtelle 

13-14  Margaret  St.,  GB-London  W1A3DA 

Courtaulds  Fabric  Group 

13/14'  Margaret  St.,  GB-London  W1 A  3DA 

Courtaulds  Fibres 

13-14  Margaret  Street.  London  W1 A  3D  A 

Courtaulds  Viscose  Europe 

13-14  Margaret  St.,  GB-London  W1A3DA 

Glen  Cree  Ltd. 

Newton  Stewart,  Wigtownshire  GD8  6DH  Scotland 
Crombie 

Aberdeen,  GB-Scotland  AB1  2SA 
Oenholme  Velvets  Ltd. 

Halitex  Rd ,  GB-Bradford  B013  4EZ  West  Yorksh 

Benjamin  Dent  &  Co.  Ltd 

33  Bredford  Place,  GB-London  WC18  5JX 

Derby  Nyla 

Acton  Rd.,  GB-Nottmgham  NG10 1FX 

Everlasting  Pleating  Co.  Ltd 

Brody  Hs.,  Strype  St.  GB-London  E1  7LQ 

First  Eleen 

51  Lyndhurst  Way,  London  SE15  5AG 

Furphy  Simpson 

234  Ry<*  Lane,  Peckham 

Gangue 

31/35,  Beak  Str..  GB-London  W1R4EL 

Greenwood  Mills  International  Ltd 
1  Dorset  Street.  London  W1H3FB/G.B. 
Guilford  Kapwood  Ltd. 
Birchwood  Way,  Somercotes, 
GB-Derbysh  DE554NJ 

ICl  Fibres 

Hookstone  Road,  Harrogate/Yorksh  HG28QN/GB 

lllingworth  Moms  Group 

Krrkheaton  Mills.  GB-Huddersf .  West  Yorksh 

HD5  ONS 

international  Peslgn  Exchange 

dl  Metropoliti  •  Wharf,  Wapptng  Wall.  London  E1 

9SS 

S.  Jacoby  Ltd. 

Brody  Hs  ,  Strype  St..  GB-London  E1  7LQ 

Josiah  France 

Kirkheaton  Mills,  Huddersf , 

GB-West  Yorksh  HD5  0NS 

Liberty  of  London  Pnnts  Ltd 

313  Merton  Road.  Wandsworth  SW18  5JS 

Laeroyd  Brothers  &  Co. 
Kirkheaton  Mills.  Huddersf . 
GB-West  Yorksh  HD50NS 

Jill  Lawrence  Desgin 

One  Wild  Hatch.  Meadway  Gate.  London  NW1 1  7LD 
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Lewis  Stone  Design  Group 

15  Undhurst  Way, London SE155AG 

*'*n  Utman  Ltd. 

Radford  Rd..  Bast,  GB-Notttngham 

^nuel  Lumb  &  Son  Ltd. 

Bland.  GB-Wsst  Yorkshire  HX5  9AX 

Peter  Macathur  &  Co.  Ltd. 

Woodskte  Walk.  Hamilton,  Scotland  ML3  7HZ 

Martin  Sons  &  Co. 
Kirkheaton  MBia.  Huddersf ., 
GB-West  Yorksh.  HD5  ONS 
Thomas  Mason  Ltd. 

Primet  MsOs,  Colne.  GB-Uncs  BBS  8DP 
Moygashel  Ltd. 

17  Bedford  Row,  GB-London  WC1 

RG  NetU  &  Son/Rekj  &  Welsh 
Glertesk  Mfls,  GB-Scottand  DG13  OLA 

N.W.T.E.C. 

43  Hustler  Gate,  GB-Bradford  BD1 1PE 

C  M  Off  ray  &  Son  Ltd. 

Fir  Tree  Place,  Church  Road. 

Ashford.  MkJdlx.  TW15  2PH/GB. 

OMC  Group  Ltd. 

Oakes  Mais,  Huddersf.,  GB-West  Yorksh.  H034BY 

Arthur  Phelps  &  Co.  Ltd. 

490  Radford  Rd..  Bast,  GB-Nottingham 

Reid  +  Wels4! 

Glensk  Mills,  GB-Langholm  DG13  OLA 

Robertson  Winfiekf  Prior  Studio  One 
71  WaJdbeck  Road.  London  N15 

Schwarzschiid  Ochs  Ltd. 

4  Bemers  St.,  GB-London  W1P4BS 

Spenin  Textiles  Ltd..  Mortimer  House 
46  Sheen  Lane.  London  SW148LP/GB. 

Suncourt  fabrics 

P.O  Box3,Walkeden  Worsley, 

r-  Manch.  M28  5WB 

jbrics 

VsnA  Hanover  ;t.  GB-London  W1R9HG 
Taylor  &  Lodge 

Albert  Str.  Huddersf..  GB-West  Yorksh. 
Jonathan  Thorp 

Back  Church  Lane.  GB-London  G1 1LS 

Toray  Europe  Ltd   _ 

35-38  Portman  Square.  London  W1H0BS/G.B. 

Transprints  Division 

Southgate.  Morecambe  LA3  3DA,  Lanes. 

West  Point  Pepperell  Inc. 

1  Dorset  Street.  London  W1H3FB 

W  E  Yates 

Grandholm  Works.  GB-Abderdeen  AB1  2SA 

The  Yorkshire  Woollen/Jonathan  &  Thorp 
Back  Church  Lane.  GB-London  E1 1LS 
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Hongkong  —  Hong  Kong  — 
Hong  Kong  —  Hongkong 


Toray  Industries  (HK)  Ltd.,  3rd  Floor  TAL 
Budding,  4°  Austin  Road,  Kowloon/Hong  Kong 


Indien  —  India  —  Indes  —  India 

<  >  K 

Annapoomesh  Exports 

21  HaddowsRd,  IND-Madras  600  006  o 
Bharat  Silks 

Jumma  Masjid  Road .  Bangalore  660002  • 
Banaras  House  Ltd. 

27  Barakhamba  Rd .  IND-Neu  Delhi  1 10  001  e 
Century  Spinning  Mfg.  Co.  Ltd. 
Dr.  A.  Besant  Rd .  IND-Bombay  400  025  • 
Co-Optex  Int. 

350,  Pantheon  Rd  .  IND-Madras  600  008  • 

The  Cotton  Textiles  Export  Promotion  Council 

9  Mathew  Rd ,  IND-Bombay  400  004  • 

Eastern  Sick  Ind.  Ltd. 

19  R.  N.  Mukherjee  Pd..  IND-Ca'cutta  700  001  • 
J.  J.  Exporters  Ltd. 

4  Government  PI.  Nth..  IND-Calcutta  700  001  « 

The  Handioom  Export  Promotion  Council 

622  Anna  Salal,  IND-Madras  600  006  © 

Hanuman  Weaving  Factory 

P.O.  Box  7949,  IND-Bangalore  560  053  • 

Indian  Textiles  Co.  Private  Ltd. 

103  Embassy  Centre,  Nanman  Point, 

Bombay-400021/tndien  •  • 

Kejnwal  Enterprises 

Bentinde  Street.  IND-Calcutta  700  001  • 
Mafatlal  Ind  Ltd. 

Nariman  Point,  IND-Bombay  400021  • 
A.  D.  Jeaverpandic  Nadar 

IND-Madrasi  o 
Stltex  International 

18/1  Andree  Road,  Bangalore  -  560  027  o 
28 
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M.  D.  Supfa  Exports  Ltd, 
IND-Bombay 

Swan  Stfk  Fibrik 

J Box  7776,  Bangaloro-560053 
e  Fair  Authority  of  India,  Prpjati  Mak/'n 
New  Delhi  -  110  001 

Zenith  Export  Ltd. 

19  R.  N.  Mukherjee  Rd..  IND-Cateutta  700  001 


Iriand  -  Ireland  — 
Irlande  —  Irlanda 

Coras  Trachtaia  Irish  Export  Board 

Merrion  Hall,  Strand  Rd..  IRL-Sandymount  Dublin  4 

Emblem  Weavers  Ltd. 
Whitemitl  Ind.  Est .  IRL-Wexford 

McNutt  Weaving  Co.  Ltd 
Downings  Donegal 


Italien  -  Italy  -  Italie  —  Italia 
1  »>U 


L'Agenzia  Itaftana  SAS  Import  Export 
VTaCilee.33. 1-50047  Prato 

Agnona  S  p  A..  Lane*ie 

CP.  76,  1-13011  Borgososia/Vercolli 

Albatex  Sri. 

Via  Borgovfco  177. 1-22100  Como 
Alberto  &  Roy 

Via  Pietro  Micca  8, 1-13051  Blelia 

Alcantara  S.P  A. 

Via  Mecenate  89. 1-20138  Milano 

R.  Allegri  A  r  m  Sas 

Via  Montefortlni,  1-50040  Comoana  Fl 

Atmar  s  8  s..  Via  Forcella  3. 1-20144  Milano 

Ambroslana.  Industria  Tessile.  Merra  &  C.  S  p.A., 
Viale  Zara  28. 1-20124  Milano 

American  Import-Export  Sri 

Via  Nazionale.  39. 1-50123  Firenze 
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Antflotex  S.p.A.,  Cottonctub 
VWe  Marconi  38, 1-50047  Prato 

Aquarama  TessWdea  srt. 

Via  MAZzani  35. 1-20053  Mugglo  Ml 

Aquarius  International  Sri. 

Via  Mazzfnl  35. 1-20053  Mugglo  Mi 

Aquflinl  Seterie  S.R.L 

P.O.  80X474,  l-22100Como  4 

fAraldoGJAC.  SR.L 
Via  Cfceri.  23. 1-221 00  Como 

Argenti  S.PA,  Seterie, 

Via  Risorgimen  »0  23, 1-22038  Tavern©  rio- 

Federico  Aspesi  S  PA 

Via  Mafno4, 1-21013  Oaflarte  (VA7 

Man.  Baggini  S.P.A. 

Via  L  Cteognara  2, 1-20129  Milano 

Bari  Diaegnl 

Via  Borgo  Vlco,  126, 1-221 00  Como 
Giordano  Basso  Sri. 

Via  Roma  84, 1 -36042  Breganze /Vfconza 
Batex  S  p.A. 

Via  Provinciate  18. 1-22038  Tavemerlo 

Fratelli  Becagli  S.A  S.. 

Viale  Marconi  38, 1-50047  Prato 

BeNeniSPA 

Via  Petrarca,  17, 1-22100  Como 

Bettazzl,  Lanlficlo  FJIi  S.N.C. 
P.O.  Box  281, 1-50047  Prato 
BinicocchJ  S.p.A. 

P.O.  Box  424. 1-50047  Parto  S  Giusto 

Binimode  $ri..  Industria  Tessile 

Via  Pompei  5/7, 1-50045  Montemurio  Ft 

Bvccl  Kasoii  Cisegni 

L  Lario  Trieste,  1-22100  Como 

Bomisa  Bottoni  Minuterie  S  p  A. 
Via  Idiom!  13, 1 -20090  Assago 

M.  Bordogna  S.P.A. 

Via  Uvescia  1, 1-22073  Flno  Momasco  Como 
Manffattura  Borgomaneri  S  p  A 
Via  G.  Tenconi  1/a,  1-21013  Gallarate 

Borromeo  Manoio  SPA. 
Via  Masia  91 , 1-221 00  Como 

E.  Bosolli  &  C.  S.P.A. 

Via  Carduccl  1 1 , 1-22077  Oiglate  Comasco 
BOSSI  S.p.A., 

Via  Gahieo  Galilei  5, 1-28062  Cameri  Novara 

Braghenti  +  C.  S  p.A.,  CaslcHinl  Unea  Cass.  A. 
Via  del  tro  Corsl  21, 1-21046  Malnate 

LufgJ  Butgheronl,  Seterie,  S.P.A. 

Via  Acquanegra  2. 1-22100  Albate-Como 

CA.  MA.  Sri 

Via  Cantonlga.  11, 1-22100  Como/AIbate 

Lanlficlo  Cangioli  S  A.S. 

di  C.  CanglOH  &  De.,  Via  del  Bisenzio 

e.  S.  Martlno,  1-50047  Prato 
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Canton!  Satllai  S  p  A 

Via  Don  Warzorati  24, 1-21047  Saronno  (VA) 

Man.  Ercote  Cappio  Sri. 

er  Busto  Arsizto  96/38. 1-21054  Fragnano  Olona 

•   „.  Valli  Cario  S  p  A 

Via  Oltrecofll  60, 1-22100  Lorat/Como 

Carvico  S  p  A, 

Via  Don  A.  Pedrinelli  52. 1-24030  Carvico/Berg3mo 

Castollanza  &  Borri  S  pA, 

Via  d'Azeglio  14, 1*21052  Busto  Arslzio 

Lan.  FratoUi  Cecchi 

Via  delio  Sprone  5, 1-50047  Prato 

Lan.  Cecchi  Lido  &  Figli  S  pA. 
Via  Roma  308, 1-50047  Prato 

Lan.  Cecchi  Paolo  S  p  A 

Via  di  Pratignone.  34. 1-50041  Calenzano  (Fl) 

Ciemme  Sri 

Via  J.  Rezta.  15. 1-22100  Como 
Sanzio  Cipriani 

Via  XXV  Aprile  N.2. 1-50046  Pogglo  a  Caiano  (Fl) 

Ciericl  Tessuto  &  C.  S.p.A  . 
Vta  E.  Possina  15. 1-22100  Como 

Colombo  S.PA.,  Tessitura  Serica 
Via  Fertoni  1. 1-22070  Bulgarograsso 

Comoexport 

Via  Alessandro  Votta  81. 1-22100  Como 
Comojersey  S.p  A. 

Via  per  Guanzate,  1-22073  Fino  Mornasco 

Comoquattro  Snc.  Disegni  Tessili 
Via  Rovelii43, 1-22100  Como 

Corisia  S  PA. 

Via  Sirtori  7  -  9. 1-20129  Mailand 

ICotonl  di  Sondrio 

Via  Tonate  4, 1-23100  Sondrio 

Cotorossi  Commorciale  SpA 

y-  ^orgo  Berga  3. 1-36100  Vicenza 

n's Time  SpA 
Vta  v.  Colombo,  90, 1-21054  Fagmano  Olona  VA 

Tess.  Crespi  S.p  A..  Industria  Filial! 
Via  C  B.  Crespi  10, 1-28074  Ghemme 

Tessitura  di  Crevacuore  S  PA. 

Corso  Vercetli.  141.  M  301 1  Borgosesia 

Cuccirelli  &  C,  Tessuti  Fantasia  S  PA 
Via  Ercole  Ferrario,  24, 1-21013  G8llarate 

Cuomo  SRI. 

Viate  Cirene,  9, 1-20135  Milano 

Edimoda  -PA. 

Via  Stromboli  1. 1-20144  Mitano 

Eliolola  S  pA  (Abt  Texmantovo) 

V.le  Fortaninl  39, 1-20024  Garbagnate  Milanese 

Emmeci  di  Micheta  Calcinai 

Via  Grotto  Vrago  25. 1-22030  Montorfano  Como 

Enlchem  Fibre  S  p.A 

C  P.  3587. 1-20097  San  Donsto  Milanese 
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Erica  Ind.  Tessllo  S  p.A. 

VJe  Sabotino  253, 1-20025  Legano  (Ml) 

Erretex  S  R.L. 

P.O.  Box  751.1-50047  Prato 

Lanfficio  Esse-EHe  di  Signorina  Luciano  S.A.S. 
Via  delio  Querce,  49, 1-50010  Capatfe 

Etro  S  p  A,  Via  Spartaco  3, 1-20135  Milano 

Eurojersey  Tessuti  Spociati  SpA, 
Via  S,  Giovanni  Bosco  260, 
1-21042  Caronno  Pertusolla 

Europ  sri. 

Via  S.  Garovagtio  28, 1-22100  Como 

Lan.  Europa  s.n.c, 
Via  Montalese  176/C. 
1-50047  Prato 

Fasac  S  p  A., 

Via  Manzonl6, 1-22070  Cassina  Rizzardi 

Fashion  Trends  Sri. 

Via  Amalfi  20. 1-50045  Monlemurio-Fi 

La  Fenice  Styling 

Pza.  Volt  a  25. 1-22100  Como 

Unificio  A.  Ferrarin  SpA. 
Cas  Postale  169. 1-36016  Thieno 

Ferrario.  Angolo.  Tesstle  S  p.A. 
CP.  29. 1-21013  Gatlarato 

Lan.  Fratelli  Ftla  SpA. 

Via  Umberto  96. 1-13013  Coggiola 

Tessilo  Fiorentina  S.R  L. 

Via  Fonda  di  Mezzana,  35a,  1-50047  Prato 

FI.SA.C.  SpA. 

Via  P  Paoli  6. 1-22100  Cameriata 

Ftser  Sri 

Via  A.  de  Gasperi,  1-25030  Zocco  D'Erbusco 
Flom  S  p.A. 

Via  Bovlo  23. 1-21052  Busto  Arsizio  (VA) 

Lan.  Fiorentla  Sri 

Postfach  2097, 1-50047  Prato 

Fomaclari  S  P.A.,  Man  Tossile 

Via  delta  Querce  23. 1-50010  Capallo  -Fl- 

Ugo  Foschi  &  c.  s  a.s . 

Via  Marcona  12, 1-20129  Milano 

Fossati  Lamperti  S  PA 

Via  Gaetano  Casati  19. 1-20052  Monza 

Fraccarott  Sri 

Via  Urago  13. 1-22038  Tavernerio  (CO) 

Franceschini  S  p.A . 

P.O.  Box  645.  i-50047  Mentemurio  (Fl) 

Francital  S  R.L 

Via  Repubblica 56. 1-13051  Biella  -VC- 

L'AgenzIa  Itatiana  sas 
Via  Cilea  33. 1-50047  Prato 

Gartex.  S.pA 

Via  del  Roccolo  18. 1-21052  Busto  Arsizio 

Manifattura  dt  Getto  SPA 

Via diGello  17/4. 1-50047 Prato  -Fl- 
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Germanis*  Export,  Consorzlo 

Via  Vaientinl.  14. 1*50047  Prato  (Fl) 

L*n  Aguzzl  Giacobbe  Sri. 

onizeffl  33/35. 1*50047  Prato 

*  ..gcttl  Industrie  S  p.A 

Via  dotle  Ouerce.  1-21013  Gallarate*Amaia/VA 

Guarlsco  S.PA. 

F.  Saldarinl  Caloltl  7. 1-22070  Grandate/Como 
Guglielmo  Gtan!  SPA. 

Via  Castctmorrono  1. 1-21052  Busto  Arsizio 
Holitox  S  pA 

Via  Monlocassino.  7. 1*20025  Lognano 

Ediiioni  Honr.essen  Itatia  S.R  L.  -  Fashion 
Via  BarecchinJ.  2. 1-20123  Milano 

Hertess  sr.l. 

Via  Berui  3. 1*22100  Como 

Incontro  Moda  S.R  L.  Tossuli  Aita  Moda 
Via  T.  Galtio.  10. 1-22100  Como 

Induno  Induslrio  Tossile  S  p  A. 

Via  Jemoreltl  21 . 1-21056  i.*duno  Olona 

Intcrtox  S.A  S..  Tossutl  dJ  Aita  Moda 
Viale  Fasano4. 1-10023  Chlerl  (TO) 

I.R.  Tessitura  Pontolambro  S.p  A. 
Via  Carlo  Cattaneo  18. 1*22036  Erba 

Irsa  S  P.A. 

PO.  Box  791.1-50047  Prato 


Italians  Potticco 

V.  Id  Spartaco  Lavagnlnl  99. 1 

Italtex 

VlaTross*  11. 


•51031  Aglta.Mi  PE 


1*13051  Btella 


Tess  Itatiane  Riunlte  Sri 

Via  A.  Grandi.  10. 1*22100  Como 

Itarvoguo  S.A  S. 

Via  Gradisca.  15. 1*21 100  Varese 

I.T.M.  di  Ernesto  Rota  &  C.  S  a  S.. 
lie  Gerbotto  2. 1*22100  Como 

,     .lea  S  p  A.  Corso  Sempione  78. 
1*20015  San  Loronzo  dt  Parabtago 

JERMI.  S  PA. 

Via  del  Oosso  15. 1*22100  Como 

Kicomo  Drv.  of  Dante  Pnn!  Spa 

Via  Manzonl  10. 1*22070  Ludno  B.  Como 

Kuhn.  Benedtkl.srl. 

Via  Galclanese.  107  M.  1*50047  Prato 

Uncross!  SpA. 

/ia  del*  Industrie.  126. 1*36015  Schlo 
LANGAL  S.P  A. 

Via  Caravaggio  21. 1*20052  Monza  1 

Lanfflcio  Lamborto  S.p  A. 

Via  Strozzi  45. 1*50045  Montemurlo 

Larusmianl 

Via  Manzonl.  43. 1*20121  Mailand 

Legler.  Industrie  Tessile  S  p.A . 

P.O.  Box  66. 1*24036  Ponte  San  Pietro/Bergamo 
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Urnonta  S.p  A.. 

Via  C.  Battlsti  15. 1-22041  Cotlamasnaga-Como- 
Unealady 

V*  FrateUi  Burtechl  68. 1 -50049  Valano 

UnmcJo  Linear  SpA 

Via  Panzerta  32. 1*50047  Prato 

Jersey  Lomeltma  SpA 

Vto  Don  Angolo  Pedrtnetti  No.  50. \-&K'JQ  Carvico 
Bergamo 

Lan.  Loroattx  S.PA 

Via  Viaccia  49. 1-50045  Mazzono-Monkvnurto 

Ludantex  S  pA, 
ViaPrlvata  Burgo  45. 


•22026  MasJianJco-Como- 


lyoctoss  srl. 

Via  Fablo  Fiizi  27. 1-?0124  MOano 
Mabu  Joraoy  S.P  A 

Via  Colombo ra  27. 1-21048  Sotblato  Amo 

Mafia.  Via  Manzoni  14.  \-*207Q  Montano  L*  ino 

ManJfatture  Lane  6.  Marzotto  &  Figli  S  p  A. 
UrgoS  Meghortta  1. 1*36078  Vatdagno 

Manifattura  Tessito  Pratoso  SPA 
CP.  243. 1-50047  Prato 

Manifattura  Tobruc  S  R.L 

Via  Pistoieso  138. 1-50047  Prato 

Mantoco  S  pA 

P.O.  Box  734. 1.5C047  Prato 

Lan.  Franco  Manteilassi  S  A  S 
P.O.  Box  795. 1-50047  Prato 

Riccardo  Mantero  Spa.  Fabbnca  Setorie 
Via  A.  Volta.  74. 1-22100  Como 

MartobosoHl  Jersey  Spa 

V.  alio  Font!.  57. 1-24030  Mazzoloni  di  Omobono 
Martane  S  pA.. 

Via  delta  RepubbUca  65. 1-87028  Praia  a  Mare 

Un.  di  Maxrono  S  AS. 

Via  dl  Vbcda-Mattono  24/26 

1-50045  Monte  Murto/Florenz 

Mectex  S  pA 

C.  Postate  78. 1-22036  Erba  -Como- 

Manifattura  di  Merato  SPA 

Via  Cerri  51. 1-22055  Morale  {Co mo) 

MiUorSpA 

Via  XXV  Apnle  22. 1-50040  Montemurto 

MitogUo.TessJte.SPA 
Strada  Tagnata  18. 1-12051  Alba 

MlzarSpA.. 

C.so  Sempione  194, 1-21052  Busto  Arsizio 

Mode  Como  SRL 

Jacopo  Rezla  15. 1-22100  Como 

Modatex  S  p  A. 

V.  Magonta  16. 1-20020  Robecchetto  con  tnduno 
MontoboKo  S  PA 

Via  Fracanzana  16. 1-36064  Mont  o  be  Ho  Vic  en  lino 

Montefibro  S  p  A. 

Via  PoU  14. 1-20124  Mitano 
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Monteoiiveto 

Via  Blrrarone  27, 1-22077  Oglate  Comasco 

M~»i,  Tess^ura  S  pA, 

ftore,  t-31052  Maserada  S.P.  — TV— 

tovuni  Tessile  SAS 

Via  Bonfcoli,  6, 1-50047  Prato 

Motta  Alfredo  SPA 

Via  Mnnarr  3, 1-20092  CWselto  Balsamo/MI 

Nanni-Costk  Francesco 
Via  Bailarini  5, 1-22100  Como 

Nephila  Srl.;Tess.  Alta  Moda 

Via  Vetreria,.1, 1-22070  Grandate-Como  90 

Man.  New-Jersey  S  p  A 

Via  dei  Confini  155, 1-50010  Capaile 

Newdress  di  Tempest!  Gimmi  &  C.  Snc 
Via  G.  Rossa  45  p,  1-51037  Monta»e/Pt. 

Lan.  Nova  Fides  S  pA 

P.O.  Box  40, 1-50045  Montemurlo 

Olmetex  S  pA 

Via  Canturfna  10, 1-22070  Olmeda  di  Capiago 

M&rfno  Olmi,  S.P.A.,  Lanfflck) 
P.O.  Box  408, 1-50047  Prato 

Giovanni  Ones  S.p  A., 

Via  Viitorlo  Veneto  47, 1-22079  Viiiaguardia/Como 

Tess.  Orsenlgo  S.pA 

Via  de  Gasperi  10, 1-22060  Figino  Serenza 

Orsucci  S.pA 

Via  Ferrari  14, 1-22100  Como 

PandosiaSpa 

P.O.  Box  25, 1-67012  CastroWlari 
Pentatex/Antess 

Via  Vetreria  1, 1-22070  Grandate  CO 

Lan.  F.lll  Piacenza  S,pA 

Casella  Postal*  381, 1-13051  Blelle  (VC) 

Picchl  S.P  A ,  Lanffido 

v      Tempest},  13, 1-50047  Prato 

a     j  Pinto  S.pA., 

Via  Roma  9, 1-22070  Casnate 

Lan.  Poker  S  R.L. 

Via  Marco  Roncioni,  63. 1-50047  Prato  -Fl- 

Tessitura  Ponte  Amo  SPA 
Via  C.  Noe  33, 1-21013  Gailarate 

Pontetorto  S  p  A 

P.O.  Box  184, 1-50045  Montemurlo  (Fl) 
Printed  S.PA., 

Via  A.  Magnl  7, 1-22100  RobbSo/Como 

Profilo  srl.,  Man.  Tessile 
CP.  60, 1-50045  Montemurlo 

Provex 

via  Miiano  16, 1-21 100  Varese 

Punto  Grigio  Disegnl 

Via  LonziIia2ione  74, 1-22100  Como 

Radlci  Man.  Automatica  S.p  A. 

Via  Ca'Antonelli  55, 1-24024  Gandino  (BE) 


35 


491 


489 


ProduJctgrupp«n/Pfoduct  Groups/Groupesde  Merchandises 


Radici  Tessitura  S.p  A 

Via  PezzoO  d'Albertonl,  37. 1-24*26  Leffe 

Ratti  Donna  Div.  of  Rani  Spa. 
Via  Ce  mobbk)  1 1 . 1-22100  Como 

Ratti  7.  Div.  Ratti  S.p  A. 
Vina  Sucota,  1-22100  Como 

Rfcamrfido  Automatico  S.P  A.  Via  Ricami- 
fido  46. 1 -370057  S.  Giovanni  Lupatoto-Ver. 

Romandecor 

Via  Plmlo.  9. 1-22100  Como 
RomiSri. 

Via  Acquanera  32. 1-22100  Como 
Rosati  S  p  A 

Via  Pistoiese  365. 1-50047  Prato 

Samco  S  R.L,  Via  L.  Rigamonti  21. 
I-22020  San  Fermo  dall.  Battagtsa 

Sami  S  R  L. 

Via  Dante  13. I-22070  Bulgarograsso  (CO) 

Ind.  Tess.  Sanesi  S  p-A 
P.O.  Box  638. 1-50047  Prato 

Unifitio  Sangiovanni  sri . 
Via  Toscana  71. 1-50047  Prato 

Scacchi  Giuseppe  S  p A, 

P.Z3  IV  Novembre  1, 1-22070  Solbiate  Comasco 

Schwarzenbach  Sud  Italia  S  p  A. 
Casefla  Postale  124. 1-02100  Rieti 

Sea  Point  S.P  A  Idea  Tessile 
Via  Ma  razz  one  4. 1-22100  Como 

Sede  Comm.  Le  Ed 

Via  Melon!  di  Quartirolo  1. 1-41012  Carpi  -Modena- 
SEGALINI  S.p  A. 

Via  Poscastello  n.  8. 1-22047  MoJteno/Como 
Setecta  S  R  L. 

Via  di  Padule  30, 1-50100  Sesto  Florentine 
Setanum  S  p  A 

Via  Roma  50. 1-22060  Senna  Comasco 

Seterie  Cugnasca  S  PA 
Via  Resales.  4. 1-22100  Como 

SGAT  Italia  S  p  A, 

Via  Provinciate  36. 1-24040  Ultio/Bergamo 
Silanco  S  p  A 

Via  Meloni  di  Quartirolo  1, 1-41012  Carpi  Mo 

Lan.  Stlvanese  S  p.A. 

Viale  F.fli  Rosselli.  47. 1-50049  Vaiano 

Smdalana-llva 

Via  Pistoiese  132/138, 1-50047  Prato 
Snia  Fibre  S  p  A. 

Via  Friuti  55. 1-20031  Cesano  Mademo 
Solaris  S  p  A 

Via  Melzo  12. 1-20129  Mttano 

Michelo  Sotblati,  Sasil  S.P.A. 

Via  Garibaldi.  26. 1-21015  Lonate  Pozzolo 

SopetlSRL. 

Via  F/lli  Burlcchl  25. 1-50049  Vaiano  -  Firenze  - 
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Stamparte  Look  S.pA 

Vb  San  Gottardo  No.  8. 1-22079  Vrilaguardia 

-  Stamps  TessutJ.  Artistid 

yxnintori  2, 1-22070  Ottrona  S.  Mamette 

SAS.  di  M.  Giordano  &  C. 
Via  ScaJabrW  29. 1-22100  Como 

STUCCHJ.  Adrtano.  S.PA. 
Vtsie  Geno  4. 1-22100  COMO 

Studio  EBe  SAS. 

Via  Diaz  38. 1-22017  Menaggjo  (Como) 
Stura  SpA. 

Via  di  Moschignano.  1-50049  Vaiano 
StytetexSri. 

Via  Bocacchto  6/8. 1-50047  Prato 

Teas.  Talana  VirgUw  Snc. 

Via  Garducd  20, 1-22077  Ogate  Comasco 

Tapped  Tempestl 

P.O.  Box  622. 1-50047  Prato 

T.E.C.  SRL,  Tessitura  Elastic*  Grcolari 
Via  O.  Respfghi  273. 1-41100  Modena 

Tetene  S  pA.  Str.  Padaha  Superiors  53. 
1-20063  Cemusco  sul  NavfgUo 

Terraneo  Tessitura  Series  S.R  L. 
Via  Ronco.  1-22074  Lomazzo  (Como) 

Teseo  Tessitura  Serica  de  Oimeda  Spa. 
Via  Vote  53. 1-22100  Como 

Un.  Teskld  S.R.L 

Via  Semlntendi.  2. 1-50047  Prato 

Lan.  Tessenana 

Via  Confinl,  287, 1-50010  CapaBe  Camp} 
TessU  Brenta  S  p  A 

Fraz.  Cares,  1-38077  Ponts  Arche  (Trento) 

Lan.  TessiJgoo!  S  p  A. 

Via  Atfani  5. 1-50043  Galciana/Prato 

Tessitura  Series  Giovanni  Canepa  S  PA 
4    ~inita  1. 1-22020  S.  Fermo  Delia  Battaglia 

•ura  PrateseSpA 
Via  Palardano  51  /57. 1-50045  Montemurio 

Tessitura  Serica.  Bedetti  Pedragiio  SRL. 
Via  Votta  40. 1-22100  Como 

Tessiture  ItaUane  Rtunite  Sri. 
Via  Grandi.  10, 1-22100  Como 

Texapel  S  p  A 

Via  Parugiano.  1-50045  Montemurio 
Texmantova  S  PA 

V.  le  Forianini  39. 1-20024  Garbagnate  Milanese 
Man.  Texmeta  S.R.L 

Via  Scarpettini  316. 1-50040  Oste/Montemurk) 

Tiesseti  Moda  Sri. 

Via  T.  Grossi  8a.  1-22100  Como 

Torelio  Viera 

Via  MoiinGro3, 10.  i-Strona 

Toscana  Jersey  s.r  I. 

Via  Scarpettini  318. 1-50045  Montemurio 
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Toscana  Tricot  S.pA. 

Via  A.  Botto  15/17. 1-50040  Montemurio  Ft 

Tosco  Lanfera  S.pA 

Via  labrioSa  231 . 1-50045  Montemurio 

Tosco  Line  Sri. 

Via  defta  Robbia.  27. 1-50045  Montemurio  Fl 
TJ.S.S.Sri. 

Via  Cadoama,  22. 1-22100  Como 
Vartess  Sri. 

Via  Adua  10.  (-20045  Gazzada  Schianno 

Vasino  ol  Angelo  Vasino  &  C.  SAS. 

Via  Pterin!  Fontana.  1. 1-10021  Camblano  (TO) 

Verga.  Lusgi.  Tessitura  &  Stamperfa.  S  p  A 
Via  Vote  54. 1-221 00  Como 

Vibertess  snc. 

Via  Petrarca  7. 1-22100  Como 

Set.GaiettiVfttorio 

Via  XX  Settembre  7. 1-22100  Como 

Zanfi  Ecfitori  S.R.L 

Via  Genaceto  121.  M1100  Modena 

FrateCi  Zbetti  S  p  A 

Via  Andrea  Dona  9/1 1 .  t-21 01 3  Galtarate 


Japan  —  Japan  —  Japon 
Giappone 


jlAJI 


Bizen  Lace  Co.  Ltd. 
1-7-28  Hana.  Okayama-City 

Chodai  Co.  Lid. 

1-10-17.  Sak8e,  Ichfnomiya-sni.  J-Aichi  Pref. 

Chuetsu  Lace  Co.  Ltd. 

25  72  Suginoki,  J-Tonami-City.  Toyama-Pref. 

Dal-Wti  Lace  Mfg.  Co.  Ltd. 

No.  15  Kfsshofn  Ochiai  Cho.  Minami-Ku.  Kyoto 

DaJdo  Orimono  Co.,  Ltd. 

Snowa-machi.  Takehana.  Hashima-shi.  J-Giju  Dref 

Design  Plaza  Max  Ltd. 

Koga  Budding,  2-65-3,  Bingomachi 

Higashi-Ku,  J -Osaka  541 

Fuji  Flower  Co.,  Ltd. 

Muromachi  Takoyakushi  Nakagyo-Ku. 

Kyoto  604 

Qoda  Embroidery  Co.  Ltd. 

4-1 1-34  Matsuzaki-Cho  J -Osaka  545 

Abeno-Ku 

Hashimoto  WooUen  Mais 

3-4-22.  Sen-J.  Ichinomiya.  J-Aichi  Pref. 
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Kayazen  Orimono  Co..  Ltd . 

44.  Aza-Kazete,  Oku-cho.  Ichinomiya-shJ. 

J-Afchi  Pref, 

bu  Keori  Co.  Ltd. 

.liyamae.  Konobunakajuna,  Bisai,  J-Aichi  Pref. 

Internationa)  Wool  Secretariat 
Japan  Branch 

P,0.  Box  608  Central.  J-Tokyo 

twanaka  Men's  Co.,  Ltd. 
Snowa-machl.Takehana-cho  Hashtna-shi, 
J-GtfuPre., 

twanaka  Woollen  Co,.  Ltd. 
Takhena-cho.  Hashima-shi,  J-Gtfu  Pref. 

Japan  Embroidery  Lace  Man.  Ass. 
9-18  Kinza.  3-Chome.  Chuo-Ku,  J-Tokyo 

Japan  Wool  Textile  Group 

21.  Aza  Hachinishi  Kazeta,  J-lchmomiya  City 

Kane  bo  Ltd.. 

2-2  Umeda  1-Chome,  Krta-Ku,  Osaka  530 
Kitana  Keori  Co ,  Ltd. 

40.  Karrrinuma.  Mishihagiwara.  Bisai-chi,  J-Aichi  Pref 
Kurabo  Industries  Ltd. 

2-  41.  Krta-kyutarc-machi,  Higoshi-ku.  J-Osaka 
Kuraray  Co.  Ltd 

12-39.  Umeda.  I -Come  Krta-Ku,  Osaka  T  530 

Longchamp  Co.  Ltd., 

11-1.  Otsuka  Kitamizo-Cho.  Kyoto  607 

Marubeni  Corporation 

C  P.O.  1000.  HUgashi,  Osaka 

Mrtsuboshl  Worsted  Mills.  15th.  Aza-araki. 
Nabiki,  Ymamto-cho.  Ichinomrya-shi.  J-Aichi  Pref 

Nakaden  Textiles  Co.  Ltd. 

1688.  Aza-Gounalnishi,  Sanjo.  Bisai-shi,  J-Aichi  Pref 
Nippon  Lace  Co.  Ltd. 

114.  Nakagornonnishi-machi,  Nakakyo-Ku,  J-Kyoto 
Nishikl  Keori  Co..  Ltd. 

E^'tashl,  Kisogawa-cho,  Hagun-gun,  J-Aichi  Pref 

N     .en  Woolen  Textile  Co  Ltd. 

63.  Sande.  Oku-cho,  Ichinomrya  shi.  J-Aichi  Pref 

Nomurasangyo  Co.  Ltd 

39,  Nabikl,  Y8mato-cho.  Ichinomrya-shi.  J-Aichi  Pref 
0*.  3)ima  Sen-I  Co  Ltd 

20,  Niyanishi.  Aza-ka»mei.  Bisal-shi.  J-Atehi  Pref. 
Osaka  Senken  Ltd. 

4-4  Bingomachi.  Higashl-Ku541.  Osaka 
Ryu  Yamanoto 

84-2  Bessho  Misasagi  Yamc^hina  Kyoto  607 
Sar.dS 

55  Sakurai-Cho.  Kamigano  Kita-Ku,  J-Kyoto  603 
SaiboCo  Ltd 

1-2  Nihonbeshl.  Ningyo-cho.  Chuo-Ku.  J-Tokyo 
Sakal  Lace  Co.  Ltd. 

3-  7-2  Nishiki-cho.  Kanda  Chigoda-Ku.  J-Tokyo 

Sankyo  Seiko  Co.  Ltd. 

3. 3-Chome.  Azuchlmachi.  Osaka 
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Senken-Stobum  Co.  Ltd. 

3-  8,  Kayaba-Cho,  Nihanbashi  Chuo,  J -Tokyo 

SWnko  Sangyo  Co.  Ltd. 

38, 2-Chome  Kitakyutaro-Machi,  J -Osaka  541 

Suzuken  Keori  Co.  Ltd. 

23,  Aza^kjashKikafwake,  Konobunakajima, 

Blsa*-sW,  J-Atehi  Pref. 

Takashl  Sakai  Internationa!,  Inc. 

Hamamura  BJdg.  415,  MuromacW-Takoyakushi 

Nagoya-Ku,  J-K)X)to  604 

Teijtn  Ltd. 

11,  Mtnamt-Honmachl  1-Chome,  Osaka.  541 

NTORAY  INDUSTRIES,  Inc.,  3-3,  Nakanoshima 
^Cftome,  Ktta-fcu,  Osaka,  530  Japan 

Toyo  Lace  Co.  Ltd. 

ojima.Yofw 
ma-Pref.  \ 

Toyobo  Co.  Ltd., 

2-8,  Dojtma  Ha  ma  2-Cbome,  Kita-Ku.  Osaka  530 
Unrtika  Ltd. 

4-  68,  Kltakyutaro-Machihjgashi-KU,  Osaka 

Wataroku  Woolen  Co  Ltd. 

1552,  Nagama.  Kaminaka-cho,  Hashtma-shi, 

J-Grfu  Pref. 

Watama  Keori  Co  Ltd. 

22,  Den,  Sanjo,  Btsal-shl,  J-Aichi  Pref 

YagiTsushoLtd. 

20, 1  ma  ba  shi  Sanc^ome,  Higashiku,  J-Osaka 
Ya macho  Co.  Ltd. 

21,  Aza-hachmishl-kazeta,  Oku-cho, 
IcWnomiya-shl.  J-Aicht  Pre* 

Yoshichu  Co.  Ltd. 

2-j  Nthonbashi-Honcho,  Chuo-Ku.  Tokyo 

Yoshrtami  Keori  Co.  Ltd. 

18,  Aiii-gouminarni,  Konobunakajiama,  Bisai-sbi, 

J-Afchl  Pref. 


Jugoslawien  —  Yugoslavia  — 
Yougoslavie 

Centrotextil-Beograd 

Knez  Mihailova  1  -  3,  YU-1 1000  Beograd 

MTTMaribor 

Kraijevica  Marka.  19.  JU-62000  Maribor 
Novoteks 

Foersterjeva  10,  YU-6800  Novo  Mesto 
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Tekstilna  industries  Textitmdus 
Goreniasavska  12,  YU-64000  Kran} 

Cesta81,YU-61001  Ljublana 

.^ks-Vartimpeks 
Marsala  Tita  '44,  YU -42000  Varazdm 


Kanada  —  Canada  —  Canada 
Canada 


Hamil  Textiles  Ltd. 

720  King  St.  West,  CDN-TorontoOnt  M5V2T3 


Korea  -  Corea  -  Coree 


Ko>«n  Industries  inc 
'        Box  1052,  Seoul 

j  IL  Industrial  Co  Ltd. 
C,P,0  Box  2065,  Sungpuk-Ku,  Seoul,  Korea 

Sunkyong  Ltd 

5-3, 2-Ka  Namdaemoon-Ro  Chung-Ku,  Seoul 


Malaysia  —  Malaysia  —  Malaysia 

PEN  FABRIC  Sdn.  Berhad. 

P'ot  1 17-1 19  &  200-202,  Prai  Free  Trade  Zone, 

Prai  P.W ,  Penang/Mataysia 

PENTLEY  Sdn.  Bhd  .  Bayan  Lepas  Free  Trade 

Zone  3,  Penang/Mataysia 
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Nlederlande  —  Netherlands  — 
Pays-Bas  —  Paesi  Bassi 

Bontex  B.V. 

P.O.  Box  288.  NL-7500  AG  Enschede 
Dentex  B  V. 

P.O.  Box  2,  NL-2150  AA  Nteuw  Vennep 
Furtex  B.V. 

Or.  Stamstraat  71a.  NL-7534  CK  Enschede 
I.F.T.  B.V. 

Beversestraat  10.  NL-5431  AD  Cuyk 
Instant  Fashion 

Postfach  51.  NL-7500  AB  Enschede 

International  Textiles  B.V. 

Keizersgracht  560-562.  NL-1017  EM  Amsterdam 

ItexB.V. 

De  Langicamp  4.  NL-3961  MS  Wijk 

Jersey  Trend  Prints  BV 
Postfach  220.  NL-AE  Almelo 

KIO  (Kring  Industrie^  Ontwerpers) 
Postfach  29003,  NL-3001  GA  Rotterdam 

Umbutex  B.V. 

Punterweg  41.  NL-6222  NW  Maastricht 

Teddy  Bont.  NL-Oldenzaal 

Ten  Cate  Fashion  Fabrics  B.V. 
P.O  B.  58.  NL-7600  GD  Almelo 

Ten  Cate  Shirt  Fabrics 

P.O.  Box  58.  NL-7600  GD  Almelo 

Tricot  en  Jersey  Fabr.  Wed.  J. 
van  den  Berg  en  Zonen  BV., 
Postbus  8,  NL-1270  AA  Huizen 

Vlaanderen  Textiles  B.V., 

Postbus  717.  NL-7533  BM  Enschede 

VWsco  B.V.  Bouboudima 
Postfach  21 .  NL-5700  MA  Helmond 

Wevex  Nederiand  B.V. 

Postfach  7  40.  NL-7500  AS  Enschede 

Wisselink's  Textietfabrieken  B  V. 
Postfach  1.  NL-7120  AA  Aalten 


Osterreich  —  Austria  —  Autnche 
Austria 

*  -  *  h'J7 


Kurt  Bart!  Gos.  mbH 
Hetnzenbeer  43.  A -6850  Dornbirn 

Antex  E.  Heinzie  KG 
Giesingerstf.  8.  A-6844  Attach 
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Blaas  Textrtwerke  GmbH 
Postfach  68,  A-9560  Feldkirch 

P*N,  Walter,  Rhelnstr.  10.  A-6890  Lustenau 

t  B6sch  KG 
r  w^tfach  15,  A-6890  Lustenau 

Textil-Bflsch,  H.  Bdsch  +  Co. 
Dammstr.  12  +  12a,  A-6890  Lustenau 

Bordada  Stickereiges.  *nbH  &  Co.  KG 
Augartenslr.  10,  A-6890  Lustenau 

Bruschweiler  GmbH  &  Co. 
Postfach  10.  A-6890  Lustenau 

Ebensee  AG,  Spinnerei  und  Weberei 
A-4802  Ebensee/O.0. 

ERNEX  August  Erne  Ges.  mbH  &  Co  KG 
Postfach  135.  A-6890  Lustenau 

Eybl,  Karl,  GmbH 
IndustriegeDiet,  A-3500  Krems 

M.Faber&  Co 
Postach49,  A-1107  Wien 

Fend,  Hermann,  K.G 

Postfach  142,  A-6845  Hohenems 

Fttdan,  Ing.  Gerhard.  Ges.  mbH 
Dr.  Komer-Str.  64,  A-2521  Trumau 

J.  M.  Fussenegger, 
Postfach  97,  A-6850  Dornbirn 

GetznbrTexttl  AG, 
Postfach  81.  A-6700  Bludenz 

Hammerte,  F.  M. 

Postfach  2,  A-6850  Dornbirn 

HSmmerte.  Richard 
Ertauerstr.  47-49,  A-1 233  Wien 

Hdmrnene  &  Vogel  KG . 

BrSndlestr.  19.  A-6890  Lustenau /Vlbg 

Hoferhecht  Stfckereien. 

Dr.  J.  Hofer  GmbH  +  Co.  KG, 

f      ich  180,  A-6890  Lustenau 

j  Holzer  GmbH  &  Co., 
BOndtenstr  6A,  A-6973  Hbchst/Vlbg 

Karl  Hudatzky  Fashion  +  Consulting 
POB188,  A-6800  Feldkirch 

Klemsorg  AG  &  Co. 

Postfach  1 16.  A-6890  Lustenau 

KufnerTextitwerke  Ges.mbH. 
Sandgasse  94,  A-8741  Weisskirchen 

Lace  &  Texttt  Ges.mbH  &  Co.  KG 
Postfach  131.  A-6890  Lustenau 

LSngle,  Gebr.,  Wirkwaren-  und  Stickereifabnk. 
Schweizerstr..  A-6844  Attach/VIbg. 

Daniel  Metzter's  Erben 
Postfach  8,  A-6822  Satielns 

Walter  Natter  Ges  mbH  &  Co.  KG 
Postfach  48,  A-6890  Lustenau 

Otten,  Josef,  GmbH  +  Co. 
Kaiser^Franz-Josef-Str  130.  A-6845  Hohenems 
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Potex  Textiihandels'.y&s.  mbH  h  Co  KG 
Schitle'Str.  24,  A-689C-  Ustenau 

Pottendorfer  TextUweriw  GmbH, 
Fabriksgass©  15,  A-2603  r^Hxdorf 

Rhomberg,  Franz  M„  Textitwerko, 
Postfach  6.  A-6850  Domblm/Vlbg. 

TextHdruckerel  A.  Rueff  GmbH, 
A-6832  MuntHx184 

SannwaW  GmbH 

Postfach  165.  A-6901  Bregenz 

Scheffknecht,  Isldor,  &  Co., 
Postfach  SO,  A -6890  Lustonau 

SchlelseWe  AG 
Postfach  163,  A-1061  '/Sen 

Schwenninger  Ges.  rnbH  &  Co.  KG 
Postfach  210,  A -6890  Lustenau 

J.  G.  SeewaJd,  GmbH  +  Co.  KG 
Teltenstr.  3-4,  A -6890  Lustanau 

SeWonweberel  SiLz  AG, 
Postfach  163,  A-1061  Wien 

Scklra  Textitwerko  GmbH. 
Salzgrios  13,  A- 1010  Wien 

Stapf,  Martin  Gos.  mbH 
Auwerk21,A-6460  Imst 

TJroler  Loden  AG 

Genera  l*Eccher-Str.  3,  A-6020  Innsbruck 

Otto  Vottor  GmbH  &  Co. 
Loretoweg  14,  A-6890  Lustenau 

Webertace  Weber  GmbH 
Postfach  49,  A-6844  Attach 


Peru  —  Peru  —  P6rou 
Peru 

ixt 

Fab.  do  Tejidos  u  Union  Ltda  S  A. 
P.O.  Box  20  66,  PE-Uma  10 

Instituto  de  Comerclo  Extenor 
Foreign  Trade  Institute 
P.O.  Box  3545,  PE'Uma  18 


Polen  -  Poland  -  Pologne 
Polonia 

Toxtilimpex  GmbH, 

Trauguttastr.25,PL'90950Lod2  •  •  • 
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Portugal  -  Portugal  -  Portugal 
Portogalio 


Altatoxtil  -  Ind.  Textil  Lda 

Rua  des  Gens  3127,  p-4450  Matosinha 

Fernandes  Antunnes  +  Cie  Lda. 
Apartado  3,  P-3280  Castanheira  do  Pera 

Fernando  da  Silva  Antunes  +  Filhos  Lda 
Apartado  87,  P-6201  Covilha 

ARCO  -  Empresa  Industrial  do  Santo  Tlrso. 
Qua  Candldo  dos  Reis  104.  P-4000  Porto 

Sodas  A  viz 

Rua  Eng.  Ferreira  Dlas  1173/77,  P-4100  Porto 
Fabrics  Baros  Lda 

Av.  Infanta  d.  Henrique  331  -331a,  P-1899  Llsboa 
Codex 

Exportugal,  P.O.  Box  19.  P-2925  Azeitao 
Fabrica  do  Fiacao  e  Tecidos  da  Ponte  da  Pedra  LDA 
Rua  Godinho  de  Faria  1499, 
P-4466  S.  Mamede  de  Infosta  Codex 

Fabnca  de  Tecidos  Lionesa,  Sari 

P.O.  Box  5,  P-4466  S.  Mamede  de  Infosta  Codex 

Apartado  121  Lavadores.  P-4402  Vila  Nova  do  Gaia 

Francisco  Fino  Lda 
Apartado  6,  P-7301  Portalegre 

Fisel 

Fiaco  Esteta  de  Seia  Lda.,  P-6271  Sola  Codex 
Flor  do  Campo  (Soc.  Textil  a  Ror  do  Campo.  Sari) 
Apartado  1-  P-4780  Santo  Tirso 

Manuel  Goncalves  sari. 

P  0.  Box  14,  P-4761  Villa  Nova  de  Famalicao 

•tnstituto  do  Comercio  Externo 
» de  Outbro.  101.  P-1000  Llsboa 

Martinho 

Apartado  1.  P-6270  Sela  Codex 

Mondorel.  P  O.  Box  222,  P-3003  Coimbra  Codex 

Mindelo  Sari 

Apartado  13  -  Mindelo,  P-4481  Vila  do  Condi 

Motetextl.  Soc.  Textil  do  Mogo  Lda 
P-4470  Lugar  do  Mogo  •Vermotn-  Moia 

roxteis  Moura  &  Mattos  s  a.r.l 
Apartado  21 .  P-6205  Tortosendo 

Narciso  Ferroira  de  Oltvoira  &  Filhos  Lda. 
Apartado  3,  P-4481  Vila  do  Conde  Coedex 

Ntnafil  -  A.  Perelra  Nina  jr  +  Filhos  Lda 
P.O.  Box  63-128.  P-6201  Covilha  Codex 

Paulo  Oltveira  Lda. 
Apartado  157,  P-6202Conlha 

A.  Penteadora  Sari. 
P-6215UnhaisdaSerra 
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RIOPELE.  Fabrica  Textil  Riopelo.  S.A  R  L, 
Pcxjsadi  de  Saramaflos,  P-4760  V  N  Famalicao 

Sodedade  Textil  a  Fkx  do  Campo,  San* 
Apartado  l ,  P-4780  Santo  Tlrso 

Socio  dado  Textil  do  Baiona  Lda. 
Caldas  de  Vizota,  P-4800  Gulmaraes 

Somelos  sad..  B.P.  52.  P-4801  Guimaraes  Codex 

Tirsox 

Apartado  1,  p-4781  Santo  Tlrso  Codex 

Fabrica  Textil  de  Vlzola  LDA. 
Apartado  24,  p-4816  Caldas  do  Vlzola 


Philippinen  —  Philippines 
—  Philippines 

Dressmasters  Corp 

McPo  Box  16  72.  RP-Makati.  Metro  Manila 


Schweden  —  Sweden  —  Suede 
Svezia 

*«>  x  -7r> 

Jb^JI 

AB  Fodervavnader 
Box  165.  S-501 04  Boras 


Schweiz  —  Switzerland  —  Suisse 
Svizzera 


AARE  AG.. 

Stoinzelstr..CH>5ll6Schirtznach  -  Bad 
Abraham  AG 

Z6llikerstr.  226.  CH-8034  Zurich 

AJbrecht  &  Morgan  A  G.. 

Oberer  Grabon  44.  CH-9001  St.  Gallon 

Alfatoxtil  AG.Talackerstr.  17.  CH-S065  Zurich 
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Alfatrend  AG 

Seeslr.  30,  CH-9326  Horn 

'•'OCOAG., 

»onhardslr.  61,  CH-9001  Si  Gallon 

b^umlin  AG,  CH-9425  Thai 

BlschoH  Texlil  AG 

Bogenstr.  9.  CH-9001  St.  Gallon 

BLEICHE  AG.,  Postfach  125.  CH-4800  Zolingen 
Brandenburger  &  Guggenheim. 
Inn.  S.  Guggenheim  &  Co., 
Postfach,  CH-8023  Zurich 

Bromatox  AG 

Postfach  33.  CH»9475  Sevelen 
Camonzind  &  Co.,  Schappe-Splnnorel 
CH-6442  Gersau 

CWC  Texlil  AG 

Hotzestr.  29.  CH-8042  ZOrich 

Dlotfurl  AG.  CH-9606  Butschwil 
EBS  Ed.  BOhler  Spinnereion 
Sladthausstr.  39.  CH-8402  Wintorlhur 

H.  Emsl  &  CJe.  AG.  CP  4912  Aarwangen 

Christian  Eschler  AG.  CH-9055  Buhter 

Eugster  &  Huber  Texlil  AG. 
Teufonorstr.  3.  CH-9001  St.  Gallon 

Folnwoborol  Elmor  AG,  CH-C636  Wald 

Henry  Fort>or  Ltd. 

Postfach  393.  CH-9001  St.  Gallon 

FILTEX  AG.  Teufonorstr  1.  CH-9001  St  Gallon 

Fischbacher.  Christian.  Co  AG 
Vadlanstr.6-8.  CH»900l  St  Gallon 

Forstor  Win*  &  Co  AG. 
FlurhofstraSe  150.CH>9001  St  Gallon 

Peter  M  Gmuor  AG 

F-  ^tonUndstr  27.  CH-9500  Wil 

.iiann  &  Cie.  AG,  CH-4914  Roggwil 
Habis  Textil  AG.  CH-9230  Flawil 
Hasler  Textil  AG.  Neugasse.  CH-9442  Berneck 
H8usammann  +  Moos  AG.  CH-8484  Weisstmgen 
F  Hefit  &  Co  AG.  CH-8776  Hfitzingen 
HGC.  H  Gut  &  Co  AG,  Postfach  923. 
CH-8039  ZGnch 
Jaquonoud  AG 

Teufonerstr  2*4.  CH-9001  St  Gallon 

Fritz  &  Caspar  Jenny  AG.  CH-8866Ziegelbrucke 

Witty  Jenny  AG 

Postfach  305.  CH-9006  SI  Gallon 
PaulT  Kamaras 

Postfach  342.  CH-9001  St  Gallon 

Keller  &  Co  AG  Wald.  CH-8498  Gibswil 

W  Kdngler  AG. 

WHerstr  1.CH-9202Gossau 
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Lady*»  Laatk  "U,. 
Talackerstr.  1  f .  CH-8065  ZOrtch 
UnoaEKo 

Corso  S.  Gotttrio  90.  CH-6830  CftUsso 
Ung  &  Ch.  CH-6260  R«Wcn 

UorSA 

Post!  ach  33.  CH-6862  Rancate 

Motttcr  &  Co.  AO. 

Postfach  995.  CM -9001  St  G«B«n 

R.  W00»r  &  Oo.  AQ.  CH-5703  Soon 

NAEF.A^AQ,i 

Sanilsstr.  9.  CH-9230  Fbvrt  -  St.  Gallon 

No!  &  Co.  AG.  CM- 9001  St.  Gallon 

J.G.Nof-NotoAG.. 
Bahnhofatr.  4.  CH-9100  Horisau 

NokJhart  &  Co.  AG.  Watlofabrik 
Statlonsstr.  46.  CH-6544  Rtekonbach-Attikon 

Ntedorof  &  Co.  AG.  CH-9620  Uchtenstolg 

Okutox  AG 

St.  Loonhardstr.  20.  CH-9001  St.  Gallon 
Rau  &  Co.  AC. 

ROtihofstr.  1 .  CH-9052  Ntodcrtouton 

Rotehonbach  &  Co.  AG.. 
Postfach  761.  CH-9001  St.  Ganon 

RfcaSoWen  AG. 

Am  Schanxongrabon  15.  CH-6039  ZOrtch 

Rohnor .  Jacob.  AG . 
CH-9445  Robstoln/St.  Ga^on 

RotoMAG 

StoinstraSo  35.  CH-6045  ZOrtch 
Schappo  Knons  AG.  CH-60;0  Knons 

Jak.  Schlaopfor  &  Co.  AG 
Toufonorstr.  ll.CH-9001  St.  Gallon 
SchooOor  Toxtil  AG. 
'  Utofbachstr.  1.  CH-4552  Dorondmgon 

E.  Schublger  &  Cio  AG. 
Oborgasso  2.  CH-673C  'Jinach 

R.  Schwarzenbach  &  Co.  AG. 
SoostraSo  185.  CH-8300  Thafwil 

SchweU.  GostBschaft  fOr  Tufondustrio  AG 
CH-9542  MQnchwUon 

Sptanorol  am  Uinaborg.  CH-3730  Uznach 

Splnnofol  an  dor  Loao.  CH-6340  Baar 

Sptanorel  Strerff  AG.  CH4607  Aatha! 

Stohii  SokJon  AG.  CH-0912  Obfetaon 
Storfcis  AG.  Zontratvorwattung 
Fabnkstr..  Mols 

Stott  &  Co.  AG 

WalcrtosiraSo  15.  CH-6023  ZOrtch 

Studio  M  +  M  Design  Michael  Haiid 
Dufowstf.  58.  CH-9000  St  Gallon 
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Studio  La  ModaW.  +  M.Gyr 
Via  Gutete  13.  CH-6900  Lugano 

P-NTexHAG 

ich  669.  CH-9001  St.  GaUen 

SiM«izi  Sonne  AG 

Seldenstr,  22.  CH-8853  Lachen 

Swiss  Fabric  Export  Group 
Postfach  48  39.  CH-8Q22  Zurich 

TACO  AG.  Feldeggs    5.  CH-8152  Glattbrugg 

Trumpier  &  Sohne  AG.  CH-8610  Ulster 

UNION  AG..  Postfach  315.  CH-9000  St.  Galien 

Weber  &  Cie.  AG.  CH-4663  Aarburg 

Weberel  Schlapfer  AG.  CH-9053  Teufen 

Weberei  Tcsstal  AG.  CH-8494  Bauma 

Weberei  Walenstadt,  CH-8880  Walenstadt 

Weberei  Wingi  AG.  CH-9545  Wangi 

Weisbrod'ZOrrer  AG..  CH-8915  Hausen  a.  A. 

Wetter  &  Cs.  AG, 

St.  Galterstr.  53.  CH-9100  Herisau 

Wetuwa  AG.  CH-9001  St.  Galien 

WW.Ahvin.Tricotfabrik, 

Rhelnstr.  31.  CH-9430  St.  Margrethen/SG. 

WiprfichtlgerAG 

Sagereistr.  17.  CH-8153  Gtattbrugg 

Wollweberel  Rothrist  AG.  CH-4852  Rothrist 

Ziegiertex.  Dr.  v.  Ziegler  &  Co. 
CH-6065  Zurich 

Creations  Wilty  Zuercher. 
Teufenerstr.  11.  CH-9001  St.  Galien 


'  lien  -  Spain  -  Espagne 
Spcagna 


Adimte 

Gran  Via  de  les  Corts  Catalanes.  641 
F-08010  Barcelona 

Asotex  S  A. 

Diputaclon  248.  E -08007  Barcelona 

Pascual  Boada  S  A. 
Girona  24,  E-08010  Barcelona 

Catalans  Intemacionai  Textil  S.A.  -  Cintex  S  A 
c/.  Industria,  4-6.  E-08130  Sta.  Perpetua  de  Moguda 

Chamber  of  Commerce  &  Industry 
P.O.  Box  119.  E-Sabadell/Barcolona 

Ctntex  S  A. 

C/.  Industria.  4-6.  E-Sta.  Perpetua  de  la  Moguda 
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OsaTextiJSA 

Tuset  3,  E -06006  Barcelona 

Ferrer-VHadin  hfjos  de  Jose  Ferrer  SA 
Baden  5,  E*Barcetona  10 

Garriga  Hnos.  Sucesor 
E-SabadeO 

Juanlco  Hemanos  SA, 

Fabfegas     E-Espfugues  de  Uobregat/Barc. 

Lanrtex,  S' 

BP.  Box  107,  E-SebedeWBarcelona 
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Dr.  Drew.  Thank  you,  Congressman  Brown, 

I  am  appearing  here  today  as  a  representative  of  the  Institute  of 
Electrical  and  Electronics  Engineers.  I  think  we  are  generally  well 
known  to  this  Committee.  I  would  remind  you  that  we  are  the 
world's  largest  technical  professional  society. 

Mr.  Brown.  The  world  s  best. 

Dr.  Drew.  I  would  certainly  second  that. 

The  subject  of  this  hearing  that  we  are  addressing,  national  com- 
petitiveness, and  certainly  implied  with  that,  the  health  and 
strength  of  our  national  science  and  technology  enterprise  is  one 
that  we  felt  very  strongly  about  for  a  number  of  years  and  we  are 
particularly  pleased  that  you  again  brought  a  focus  on  this,  in  the 
context  of  a  very  m^jor  issue,  which  is  being  appreciated  more  and 
more  by  a  larger  segment  of  society. 

I  hope  that  as  a  consequence  we  will  be  building  enough  concern 
to  be  able  to  take  constructive  action.  The  U.&  has  a  practice  of 
not  being  willing  to  take  science  and  technology  initiatives  without 
a  sense  of  "crisis"  on  our  hands.  It's  regrettable  but  I  think  per- 
haps the  positive  side  of  the  current  crisis  in  national  competitive- 
ness will  have  the  effect  of  stimulating  positive  action. 

I  am  also,  because  of  my  previous  background,  someone  who  has 
dealt  with  the  policy  process  in  the  White  House  for  approximately 
11  years  under  numerous  Presidents  and  Science  Advisors  and  in 
quite  different  settings,  positive  and  not  so  positive.  I  am  very  skep- 
tical about  proposals  for  new  institutional  arrangements  and  what 
great  things  they  might  accomplish. 

Therefore,  in  this  context,  I'm  here  to  report  that  the  IEEE  is  en- 
dorsing in  principle  the  two  bills  that  you  have  introduced,  Nation- 
al Policy  and  Technology  Foundation  and  the  Department  of  Sci- 
ence and  Technology. 

I'd  like  to  approach  and  summarize  a  few  high  points  of  my  writ- 
ten statement  to  emphasize  some  of  the  more  significant  points,  if  I 
may. 

First  of  all,  I  could  not  have  given  a  better  description  of  the  im- 
portance of  the  issue  and  some  of  the  background  that  Dr.  Rosen- 
stein  has  this  morning.  I  think  that  is  an  absolutely  excellent  intro- 
duction to  the  reasons  why  we  need  to  take  some  action. 

There  is  a  question  now,  what  is  the  appropriate  Government 
role  in  dealing  with  that  action  and  then  assuming  that  one  is  con- 
vinced there  is  a  Government  role,  are  the  proposals  going  to  be 
implemented,  can  they  really  pull  off  the  kind  of  solutions  that  we 
would  like  to  see. 

I  believe  that  the  climate  is  right  for  a  new  institutional  setting 
in  which  we  can  pull  together  some  of  the  various  pieces  of  what 
v/e  call  technology  policy  and  technology  policy  implementation 
under  the  Federal  Government's  sponsorship. 

Actually,  I  would  like  to  have  some  clarion  call  for  a  new  era  in 
which  Government/industry  cooperation  in  dealing  with  technolo- 
gy and  its  application  could  come  about.  Frankly,  I  think  what  we 
need  and  I  hope  we  will  develop  in  the  course  of  your  Committee's 
review  of  technology  policy  over  the  next  months,  is  something 
comparable  to  Vannevar  Bush's  "Science,  the  Endless  Frontier, ' 
because  I  think  it  is  desperately  needed.  This  measure  and  some  of 


your  other  measures  I  think  are  the  buUding  blocks  on  which  I 
would  hope  that  new  vision  can  emerge. 

I'm  less  skeptical  about  the  institutional  aspects  of  this  than  I 
have  been^previously.  I  think  you  have  to  ask  yourself,  are  there 
existuig  institutions  in  which  a  stronger  focus  can  be  in  place  that 
will  do  much  of  the  same  thing.  I  think  a  look  at  past  experience 
can  be  very  informative.  It  turns  out  that  I  have  a  certain  institu- 
tional memory. 

I  can  remember  things  that  the  representative  from  the  Depart- 
SeinV°n  ^erce  didn  t  remember  this  morning  about  the  Bayh- 
Dole  bill  which  opened  up  to  small  businesses  exclusive  licenses  of 
Federal  technology.  In  fact,  our  firm  uses  that  and  did  use  it  years 
ago  to  gain  access  to  Federal  technology  on  an  exclusive  basis. 

1  can  go  back  before  that  to  times  when  we  put  the  RANN  pro- 
gram, Research  Applied  to  National  Needs  in  the  NSF,  where  Ste- 
venson-Wydler  was  an  attempt  to  put  something  in  the  Depart- 
ment of  Commerce,  where  in  fact  even  before  that  there  was  a  civil 
technology  program  that  was  supposed  to  be  appended  to  the  De- 
partment of  Defense.  We  have  tried  to  do  this  before.  We  have 
tried  to  stimulate  things  in  existing  Government  agencies.  Frankly, 
it  hasn  t  worked  very  well.  I  think  it's  a  very  reasonable  thing  to 
say,  let's  look  at  a  new  institutional  structure,  let's  see  if  we  can 
define  a  suitable  operational  role  for  it. 

In  this  context,  therefore,  there  are  a  couple  of  reminders.  One 
thing,  I  think  you  have  to  bring  together  a  body  of  operational  pro- 
grams. That  means  they  have  to  be  spending  money,  if  you  really 
look  at  it,  they  have  to  be  able  to  spend  money  to  cause  things  to 
happen.  They  can't  be  just  a  policy  office  sitting  somewhere.  That's 
a  defect  in  OSTP.  It's  a  defect  in  a  lot  of  institutional  structures 
that  have  been  proposed  before.  It  has  to  have  genuine  operational 
responsibility  and  delivery  mechanisms. 

*uTliSre?)re,i the  P^P0^1  has  some  very  good  features.  It  brings 
the  National  Bureau  of  Standards  into  a  somewhat  different  set- 
r%-Tt8i?  hody  that  could  expanded  significantly.  We  have 
testified  in  favor  of  that.  It  brings  up  patents.  Maybe  yes;  maybe 
no,  in  that  area..  It  brings  industry/university  cooperative  R&D 
centers,  the  engineering  directorate.  These  are  all  part  of  what  I 
think  are  essential  to  any  new  institutional  structure,  and  that  is  a 
body  of  operational  program  activities  that  is  generally  consistent, 
lankly,  I  think  these  are.  It  does  have  the  other  positive  aspect 
and  that  is  a  point  that  was  made  earlier.  Right  now,  when  you 
look  at  new  initiatives  and  the  IEEE  has  been  working  on  a  strate- 
gic materials  initiative,  materials  in  this  case  in  the  semiconductor 
field,  for  a  couple  of  years.  We  looked  to  emplace  this  and  we  found 
DOD  was  the  only  really  logical  and  vigorous  agency  that  was  an 
appropriate  place  to  try  and  accomplish  this  work. 

With  your  permission,  Mr.  Chairman,  I  would  like  to  enter  a 
paper  on  the  IEEE  strategic  materials  initiative  describing  that 
and  some  of  its  objectives,  as  an  example  cf  a  program  that  might 
tit  in  your  foundation  as  well  as  perhaps  in  the  DOD. 

Mr.  Brown.  Without  objection,  that  will  be  made  a  part  of  your 
statement. 

[The  information  referred  to  follows:] 
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STRATEGIC  MATERIALS  INITIATIVE 


Concept  Definition;  The  Strategic  Materials  Initiative 


Synthesis  of  advanced  electronic  materials,  and  the  equipment  to  process 
them,  require  highly  sophisticated  and  expensive  research  and  development  per- 
sonnel and  facilities.   Due  to  very  specific  applications  of  particular 
material b  and  equipment,  1n  meeting  eltner  defense  mission  needs  or  the 
currently  small  but  growing  commercial  demand,  the  markets  for  these  "niche" 


materials  and  equipment  are  now  too  small  to  support  the  necessary  RSD  base  at 

each  Individual  company.   Foreign  suppliers,  typified  by  large,  vertically 

Integrated  corporations  and/or  government  coordinated  R&D,  now  dominate  these 

markets.   Specifically  with  regard  to  defense  requirements,  the  recently 

released  report  of  the  Defense  Science  Board  Task  Force  on  "Semiconductor 

Dependency"  Issued  the  following  as  a  central  finding: 

"The  extent  of  dependency  of  defense  systems  that  are  now  1n  t,e 
field  on  foreign  semiconductors  1s  difficult  to  determine,  but 
evidence  Indicates  that  1n  the  newest  systems  about  to  be 
deployed  a  significant  fraction  of  chips  used  -  up  to  several 
tens  of  percent  -  are  either  entirely  made,  or  packaged  and 
tested,  abroad.    If  steps  are  not  now  taken  to  assure  availabi- 
lity of  domestic  sources  or  stockpiles,  or  both,  the  U.S.  cculd 
be  denied  timely  access  to  these  militarily  critical  devices  1n 
wartime  or. ..forced  to  rely  on  technologically  and  operationally 
Inferior  alternatives.* 


Over  the  past  two  years,  both  ,the  Institute  of  Electrical  and  Electronics 
Engineers,  Inc.,  and  the  Materials  Research  Council  of  the  Defense  Advanced 
Research  Projects  Agency  (DARPA)  conducted  studies  addressing  the  lack  of 
domestic  sources  for  the  advanced  materials  used  1n  sophisticated  military 
electronics  systems.   As  a  result,  the  two  groups  Independently  recommended  the 


509 


-2-- 


establishment  of  Industrially-managed  Centers  of  Excellence  to  address  four  spe- 
cific electronics  materials  areas;  Optoelectronics,  Advanced  Bulk  Crystal 
Growth,  Artificially  Structured  Layered  Growth*  and  Materials  Influence  on 
Silicon  Integrated  Circuit  Processing.   There  was  a  recognition  by  both  groups 
that  regardless  of  specific  technology  thrust,  the  need  exists  for  an  Innova- 
tive R&D  management  effort  to  accelerate  the  pace  of  developing  these  critical 
technologies  and  rapidly  transfer  that  technology  to  the  domestic  producers 
of  semiconductor  materials,  devices  and  manufacturing  equipment. 

This  concept  of  multiple  Industrially-managed  Centers  of  Excellence  1n 
semiconductor  materials  has  been  ad/anced  over  the  past  year  within  the 
Department  of  Defense  under  the  banner  of  the  Strategic  Materials  Initiative. 
We  are  pleased  that  the  Defense  Science  Board  Task  Force  Report,  under 
Recommendation  Three,  notes: 

"In  addition,  support  for  the  Strategic  Materials  Initiative 
now  being  considered  by  the  DoD  1s  recommended.   This  focus 
on  a  broad  range  of  materials  opportunities  1s  complementary 
to  proposals  made  herein." 


As  a  prototype,  the  two  groups  recommend  the  establishment* of  one  center 
addressing  Compound  Semiconductor  Materials,  with  Optoelectronics  as  Its  thrust. 
The  Laboratory  for  Optoelectronic  Materials,  envisioned  to  last  five  to  seven 
years,  would  be  supported  by  funding  from  private  corporate  contrl butler.*  of 
capital,  equipment  and  personnel,  and  funding  directly  from  the  Defense 
Department.    This  experiment  1n  innovative  R&D  management  would.be  a  logical 
function  of  the  Defense  Advanced  Research  Projects  Agency.   The  total  cost  of 
the  prototype  effort  1s  gauged  to  be  $125  Million.    It  would  be -governed  by 
a  Steering  Board  of  Industrial,  government  and  university  participants,  and 
managed  as  a"non-prof1t  Institution  by  a  full  time  staff. 


Concept  Implementation: 
The  Compound  semiconductor  Materials  Int1t1at1ye: 
The  U.S.  Laboratory  for  Optoelectronic  Materials" 
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The  laboratory  1s  envisioned  to  provide  a  critical  mass  of  funding  to 
overcoat  significant  technology  hurdles,  and  an  Innovative  relationship  between 
the  Industrial,  university  and  government  research  communities  that  would  enable 
broad  crossfert111zat1on  of  research  and  development  output*    It  Is  expected 
that  the  consortia  of  Interests  would  enable  pursuit  of  a  longer-term,  larger 
scale  research  effort  than  any  of  the  participants  could  launch  on  their  own, 
thus  enabling  a  fortification  of  our  domestic  technology  base. 

Corporate  Team  members  would  benefit  from  early  access  and  advantageous 
patent  rights  on  the  results  of  the  research  and  development  output.  By 
requiring  the  participating  companies  to  make  a  significant  financial  and  per- 
sonnel Investment  1n  the  project,  and  assume  the  associated  risk,  1t  1s  antici- 
pated that  they  would  manage  the  Laboratory  with  greater  diligence  than  they 
would  a  risk- free  venture.   The  operation  of  the  Laboratory  would  be  geared 
toward  rapid  technology  transfer  to  Industry  on  a  real-time  basis  over  the 
Hfe  of  the  effort,  rather  than  expecting  such  transfer  to  occur  at  Its  conclu- 
sion. 

Defense  Department  funding  would  ensure  that  the  focus  of  the  research  and 
development  effort  was  consistent  with  the  defense  mission  needs  of  the  nation. 
It  1s  recommended  that  full  government  funding  be  appropriated  at  the  outset, 
with  obligatory  authority  extending  over  the  life  of  the  project,  to  assure 
Industrial  Investors  that  the  government's  commitment  will  not  be  annually  revi- 
sited with  the  potential  of  premature  termination  at  a  later  date. 

The  Involvement  of  Universities,  the  Matlonal  and  Tr1serv1ce  Laboratories, 
as  well  as  small  businesses,  materials  and  equipment  manufacturers,  would  permit 
timely  transfer  of  advanced  technology  to  these  vital  sectors.    It  1s  understood 
that  only  U.S.  corporations  and  nationals  would  be  permlted  to  be  Involved  with 
the  project  in  an  effort  to  ensure  reduced  opportunity  for  transfer  of  the 
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resul ting  technology  overseas. 

Several  similar  consortia  have  been  1nt1t1ated  1n  the  past  few  years, 
Including  the  Microelectronics  and  Computer  Consortium  (MCC),  the  Semiconductor 
Research  Consortium  (SRC),  and  the  recently  announced  Semiconductor 
Manufacturing  Technology  (SEMATECH)  program.   Hone  of. these  efforts  were 
designed  to  fill  the  key  research  need  Intended  by  the  Strategic  Materials 
Initiative.    While  the  purpose  and  technology  thrust  of  these  other  consortia 
should  not  be  confused  with  that  of  the  Laboratory  for  Optoelectronic  Materials, 
they  do  provide  several  baseline  models  by  which  to  construct  the  Laboratory  to 
enable  protection  of  participants  from  anti-trust  concerns,  as  well  as  formulae 
for  handling  patent  rights  on  resulting  Innovations. 

Research  and  Development  Focus 

Optoelectronics  1s  a  broad  category  of  electronic  components  that  includes: 
Light  Emitting  Diods  (LEDs),  used  1n  large  numbers  for  displays  *nd  Indicator 
lights  1n  consumer  electronics;  Infrared  LED's  used  as  sensing  devices  such  as 
camera  autofinders;  and  visible  Laser  Diodes  (IDs)  used  1n  compact  disks.  Also, 
both  infrared  LEDs  and  visible  LDs  are  used  in  optical  fiber  communications 
systems,  a  market  that  will  explode  in  the  coming  years.   Optical  computers 
might  well  be  developed  during  the  next  decade  that  will  partially  depend  on  the 
technology  base  developed  through  this  program. 

The  goal  of  the  Laboratory  would  be  to  creat  a  new  class  of  devices 
integrating  optical  and  electrical  components. onto  a  single  chip.   Such  devices 
are  fabricated  from  compound  materials  of  the  Groups  III  and  V  elements,  such  as 
gallium  arsenide.   A  single  optoelectronic  integrated  circuit  (CEIC)  could  com- 
bine lasers,  photodetectors,  and  electronics  devices  such  as  amplifiers  and 
modulators,  with  much  the  same  military  and  conmerical  impact  as  the  "computer 
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on  a  chip"  of  a  generation  ago. 

Specific  research  targets  would  Include: 

Materials  growth  (Bulk,  EPI) 

Gallium  Arsenide,  Indium  Phosphides 

Heterostructures 

Heteroepl taxy 

Advanced  Processing  and  Characterization 
New  Industry  Tools 

Advanced  Demonstration  Devices 
Gal  Hum  Arsenide  on  Silicon 
3  Dimensional  0pf  electronic  Integrated  Circuits 
Microwave/optical  combinations 

Structure 

The  Laboratory  Is  envisioned  as  a  non-profit  center,  governed  by  a  Steering 
Board  that  would  be  responsible  for  overseeing  management  of  the  facility  and 
setting  the  agenda  for  research  and  development  targets.   Representation  on  the 
Steering  Board  would  be  as  follows: 

Corporate  Team  Members:   There  are  envisioned  to  be  about  ten  corporate 
team  members.   Each  member  would  be  responsible  for  contributing  $1  Million 
annually  in  either  direct  funding  support  or  equipment  contributions.   In  addi- 
tion, each  Team  Member  would  provide  qualified  technical  management  personnel 
who  1n  turn  would  be  expected  to  contribute  a  substantial  amount  of  their  time 
on  site.   By  enabling  some  key  personnel  to  maintain  a  part-time  corporate  pre- 
sence and  identity,  it  is  hoped  to  Improve  the  rapid  transfer  of  technology  back 
to  participating  companies,  and  improve  the  caliper  of  personnel  devoted  to  the 
project  by  forestalling  the  breakdown  of  a  sense  of  affiliation  between  the 
individuals  and  their  respective  corporate  entitles.   Another  key  concept  is  the 
shared  use  of  anlytical  equipment  by  the  participants,  hence  enab..ng  a  critical 
leverage  over  what  each  participant  could  accomplish  on  their  own. 
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Government:    DARPA  would  act  as  the  government's  contracting  agent.  The 
full  cost  of  government  participation  would  be  about  $75  N1ll1on,  $25  Million 
for  Initial  capitalization,  and  $10  million  per  year  over  the  Hfe  of  the  pro- 
ject.   It  Is  recommended  that  full  funding  be  appropriated  with,  and  above,  the 
FY  1988  budget  request  for  DARPA,  with  obligatory  authority  ranging  over  the 
life  of  the  project.   DARPA  would  ensure  that  defense  mission  needs  are 
addressed,  and  also  would  be  responsible  for  overseeing  administration  of  a 
program  to  enable  rotational  assignments  to  the  facility  by  qualified 
researchers  from  the  Trlservlce  laboratories. 

University  Team  Members;     There  are  envisioned  to  be  two  universities 
on  the  Steering  Board  who  would  be  selected  on  the  basis  of  excellence  In  acade- 
mic research  capabilities  and  financial  and  faculty  contributions.   One  major 
function  of  the  University  Team  members  would  be  to  oversee  administration  of 
the  academically  focused  elements  of  the  Center,  such  as  a  university  fellowship 
program  and  other  mechanism  to  ensure  active  participation  by  U.S.  nationals  on 
faculty  and  In  graduate  programs  at  universities.   Key  amongst  these  ^ould  be  to 
establish  guidelines  Intended  to  promote  technology  transfer  to  the  university 
community  while  restricting  the  flow  of  technology  to  foreign  nationals  at  affi- 
liated campuses. 

National  Laboratory  Team  Members;   There  are  envisioned  to  be  two  National 
Laboratories  on  the  Steering  Board,  possibly  funded  through  the  Office  of 
Military  Affairs  within  the  Department  of  Energy.   These  members  would  ensure 
transfer  of  technology  back  to  the  National  Laboratories,  and  would  be  respon- 
sible for  overseeing  administration  of  a  program  to  enable  rotational  assign- 
ments to  the  facility  by  qualified  National  Laboratory  researchers. 
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In  addition  to  the  principal  participants,  steps  would  be  taken  to  enable 
nore  United  access  to  the  facility  by  additional  Domestic  Corporate  Subscri- 
bers.  These  would  be  Materials  and  Equipment  Manufacturers,  as  well  as  other 
critical  snail  businesses,  the  participation  of  which  is  consistent  with  the 
objectives  of  the  center.   Their  degree  of  involvement  and  financial  obligation, 
possibly  based  on  a  percentage  of  sales,  would  be  negotiated  by  the  Steering 
Board.   Contributions  by  Domestic  Corporate  Subscribers  could  be  made  in  direct 
funding,  or  contributions  of  equipment,  tools,  or  materials. 

Personnel  Requirements 

There  1s  proposed  to  be  a  total  of  approximately  100  professionals 
working  at  the  facility,  along  with  additional  support  staff.    In  addition  to 
the  management  technical  personnel  on-loan  by  industrial  participants,  as  well 
as  faculty,  graduate  and  other  researchers  on-site  from  participating  univer- 
sities and  other  research  centers,  there  will  be  the  requirement  for  a  more 
stable  core  of  technical  personnel  employed  directly  by  the  Laboratcy.  The 
specific  nunber,  roles,  as  well  as  guidelines  for  such  employment,  would  be  the 
responsibility  of  the  Steering  Board. 

Geographic  Location 

In  order  to  reduce  start-up  costs  and  time,  it  is  proposed  to  place  the 
Center  at  an  available  existing  facility. 

Antitrust 

Sufficient  models  exist  to  ensure  that  the  Laboratory  can  be  structured  to 
provide  maximum  protection  for  participants  against  anti -trust  concerns. 

Patent  Policy 

Models  exist  to  ensure  appropriate  patent  incentives  for  corporations,  as 
well  as  individuals,  participating  in  research  at  the  center. 
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Mr.  Drew.  Secondly,  I  thix  k  this  institution  must  not  be  a  fully 
internalized  institution.  It  has  to  build  on  outside  expertise.  Policy 
development  in  this  area  should  be  utilizing  the  best  brains  in  in- 
dustry, not  for  profits  and  the  academic  community  to  focus  on 
problems  and  not  look  at  a  fully  internalized  policy  shop.  I  think* 
the  useful  feature  of  thv  council  concept  does  that  and  I  like  that 
and  I  think  that  is  something  that  should  be  built  upon.  They  need 
to  be  able  to  reach  out  and  tap  the  best  brains  that  they  can  to 
help  solving  what  are  very  difficult  problems. 

Again,  I  would  like,  with  your  permission,  introduce  a  paper  on  a 
similar  proposal  that  was  generated  by  a  private  group  called  the 
Technology  Council  of  the  U.S.A.,  which  was  built  on  very  similar 
grounds  and  would  have  some  things  that  would  be  useful  for  your 
staJf  to  consider. 

Mr.  Bbown.  Without  objection,  it  will  be  made  a  part  of  the 
record. 

[Information  to  be  furnished  follows:] 
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DRAFT 


DRAFT 
DESCRIPTION 
OF 

* 

THE  TECHNOLOGY  COUNCIL 
.    OF  THE 
UNITED  STATES 


A  New  Organization  for  the 

Promotion  of 
Innovation  and  Creativity 


* 


A  Private,  Not-for-Profit  Corporation 


ERIC 
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THE  TECHNOLOGY  COUNCIL 
OF  THE 
UNITED  STATES 


A  DESCRIPT^N  OF  THE  CHARACTER, 
ORGANIZATION/  OBJECTIVES  AND  OPERATIONAL 
FEATURES  OF  A  NEW  INSTITUTION  THAT  IS 
BEING  PROPOSED  TO  BRIDGE  THE  GAP  BETWEEN 
GOVERNMENT  AND  INDUSTRY  AND  TO  FOSTER 
PROGRESS  )N  THE  BENEFICIAL  USES  OF  TECH- 
NOLOGY, WHAT  FOLLOWS  IS  ILLUSTRATIVE. 
AND  IS  I HTENDED  TO  PROMOTE  DI SCUSS ION 
AND  FURTHER  REFINEMENT  OF  THIS  CONCEPT, 
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What  is  th€  Technology  Cookcil? 


Basic  purposes  The  Technology  Council  of  the  United  State*  is  a  private, 

of  the  Council  not-for-profit   erganization,   established   to  promote  the 

development  of  an  improved  technology  policy  framework 
for  the  United  States.  The  Council  provides  a  forum  for 
government  and  the  private  sector  to  consider  common 
problems  and  build  a  consensus  on"  policy  and  program 
initiatives  that  would  advance  the  more  effective  applica- 
tion of  technology  to  national  needs.  It  will  provide 
analyses  of  issues  and  will  help  to  identify  emerging 
problems  involving  technology  and  its  application.  In 
this  regard,  it  is  more  than  an  association  with  a 
common  set  of  interests.  It  will  enlist  a  select  group 
of  distinguished  professionals  who  will  articulate  the 
issues,  provide  thoughtful  analyses,  organire  and  lead 
discussion  and  debate  on  their  content,  review  and  re'ne 
the  analyses,  and  publish  these  papers  for  use  by  govern- 
ment policy-makers,  the  public  and  industry  as  well  as 
the  Council.  By  establishing  effective  dialogue  between 
the  government  and  private  sectors,  the  Council  will 
str/ve  to  identify  aud  solve  major  policy  problems  and 
influence  public  policy  decisions  on  technological  innova- 
tion. 


Importance  of 
developing  and 
maintaining  an 
analytical  base 
for  the  Coun- 
cil's  efforts 


Privately, 
not  publicly 
supported 


The  Technology  Council  will  provide  a  continuing  focus 
on  the  process  of  innovation  and  will  provide  support 
anu  encouragement  for  measures  that  stimulate  individual 
creativity  and  creative  solutions  to  national  problems. 
In  this  role,  the  Council  will  serve  as  a  mechanism  for 
bringing  together  the  various  parties  interested  in  pro- 
moting these  topics  in  the  public  policy  domain.  Member- 
ship will  be  open  to  all  who  share  these  objectives. 

The  approach  to  bo  taken  by  the  Council  emphasizes  pri- 
vate sector  initiatives,  both  in  providing  the  impetus 
for  policy  change  and  the  vehicles  for  real  technological 
progress. 
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Why  is  the  Technology  Council  Heeded? 


The  U.  S.  has  experienced  a  decline  in  the  rate  of  produc- 
tivity growth,  a  lagging  rate  of  innovation  and  increas- 
ing penetration  of  domestic  markets  by  foreign  competi- 
tors in  many  industries.  Measures  that  may. reverse  these 
trends  will  require  greater  cooperative  effort  among  the 
various  interested  and  affected  constituencies  as  well 
as  greater  clarity  regarding  the  issues,  the  options  for 
dealing  with  these  issues,  and  the  possible  consequences 
of  both  action  and  inaction  with  respect  to  them. 

The  perception  of  the  need  to  deal  with  the  problems  of 
technology  development,  productivity  and  innovation  is 
not  new.  Almost  20  years  ago  a  "Civilian  Technology 
Panel"  was  convened  by  the  President  to  examine  the 
problems  of  technological  innovation.  This  was  followed 
by  the  work  of  a  blue-ribbon  panel  of  experts  who 
published  the  1967  report  "Technological  Innovation:  Its 
Environment  and  Management".  In  1972,  there  was  a  Presi- 
dential review  of  "New  Technological  Opportunities"  and 
then  in  1978-79,  the  President  convened  a  Domestic  Policy 
Review  of  industrial  innovation.  In  each  of  these 
efforts,  a  multitude  of  recommendations  were  supplied  to 
the  Government  and  extensive  analyses  and  commentary 
were  developed  -  only  to  be  received  with  interest  and 
then  become  gradually  lost  in  the  press  of  other  con- 
cerns. Ho  continuing  mechanism  was  established  for  keep- 
ing a  focus  on  these  issues,  and  this  explains  -  in  part 
-  why  it  was  necessary  for  each  new  Administration  to 
conduct  its  own  review  of  this  area. 

In  commenting  on  this  situation  at  a  recent  symposium  on 
innovation  ,nd  U.  S.  research,  Mr.  William  Carey,  Execu- 
tive Officer  of  the  American  Association  for  the  Advance- 
ment of  Science  made  a  powerful  appeal  for  the  creation 
of  the  mechanism  that  is  being  described  in  this 
document:* 

"There  has  to  be  a  powerful  and  convinced  advocate 
for  a  strong  set  of  policy  changes,  particularly 
where  these  would  require  legislation  or  trigger 
public  interest  controversy.  In  turn,  the  best  of 
advocates  must  be  backed  up  by  a  strong  and  unified 
constituency  because  if  anything  is  certain  it  is 
that  opposition  would  be  mounted  by  other  constitu-* 
encles  which  are  both  strons  and  unified. . .  Big 
policy  changes  —  and  ihey  arc  all  that  matter,  not 
futile  tinkering  at  the  fringes  of  the  problem  — 
big   policy  changes   call    for   very  big   effort,  and 


♦Innovation  and  U»  S.  Rrsr.nrrh.  hmarian  Chemical  Society, 
Washington,  O.C..  1*80  -  Report  of  *  Syiaposlun  at  the  ACS 
Meeting,  September  1979. 


Increasing  threats 
to  U.  5.  techno- 
logical leadership 


r*revious  failures 
to  establish  a 
continuing  mech- 
anism for 
encouragement  of 
technological 
innovation 


520 


this  means  a  majority  coalition  that  won't  split. 
It  means  a  coalition  of  large  and  small  industry, 
labor  organizations,  economists,  professional 
groups,  media,  and  elected  representatives,  it  means 
a  coalition  that  isn't  simply  slapped  together  for 
a  couple  of  years  of  lobbying,  but  one  that  is 
well-grounded  with  information  and  one  that  can  be 
sustained  over  the  five  to  ten  years  that  it  would 
take  to  turn  around  the  current  situation  and  get 
the  rate  of  innovation  up  to  where  we  would  like  to 
see  it..." 

"Meanwhile,  there  is  a  tremendous  educational  job 
to  be  done  if  the  ground  is  to  be  prepared  for  se- 
quential actions  on  behalf  of  innovation.  The  ground 
has  not  been  well-prepared  as  of  now.  Almost  nothing 
has'  been  done  to  focus  the  problem  of  innovation 
and  its  constraints  ...  business  and  labor  (should 
be)  working  together  to  inform  and  convince  the 
public  and  the  Congress  that  our  economy,  nationally 
and  internationally,  is  going  nowhere  but  downhill 
on  all  „\e  present  evidence  of  technological  innova- 
tion, and  that  government  and  the  market  economy 
must  work  together  while  there  may  still  be  time. 

The  needs  above  will  not  be  satisfied  by  simply  re-direct- 
ing existing  institutions,  forming  another  blue-ribbon 
task  force  or  carrying  out  another  Executive  Branch  re- 
view. There  is  a  need  for  continuity,  Jedication  to  the 
purposes  outlined  above  and  elsewhere  in  this  document, 
and  stability  that  can  only  come  from  a  private  sector 
institution  that  is  not  subject  to  bureaucratic  whim.  It 
is  important,  in  this  regard,  that  there  be  a  high 
degree  of  independence  from  government  funding  and  sup- 
port and  that  the  Council  be  representative  of  interested 
segments  of  society,  as  well  as  a  broad  cross-section  of 
industry  interests. 

Given  these  essential  characteristics,  it  seems  clear 
that  existing  industry  associations  for  the  most  part 
are  too  narrowly  based  or  are  focused  on  other  specific 
policy  areas  not  easily  extendable  to  the  goals  identi- 
fied for  the  Council.  Similarly,  the  National  Research 
Council  and  its  constituent  bodies  arc  strongly  dependent 
upon  government  support  and  have  been  chartered  for  speci- 
fic and  different  purposes  than  those  described  herein. 
The  above  objoctives  might  be  pursued,  in  an  existing 
organization  such  as  the  American  Association  for  the 
Advancement  of  Science.  The  AAAS  has  a  broad  charter, 
and  is  largely  privately  supported,  but  does  not  have 
the  tax  status  that  would  permit  the  advocacy  role  that 
is    anticipated    for    the    Council.    The    AAAS    also    has  a 
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strong  orientation  toward  basic  science,  an  important 
mission  but  one  that  would  tend  to  dilute  the  needed 
attention  to  technological  affairs.  A  review  of  other 
possible  institutions  seems  to  indicate  similar  deficien- 
cies between  their  roles  and  the  needs  identified  herein. 
Thus,  it  appears  that  a  new  institution  is  needed  —  the 
Technology  Council. 
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What  Programs  and  Activities  Would  be  Carried  Out  by  the 
Technology  Council? 


Importance  of 
a  solid  analy- 
tical base 


Role  of 
Advocate 


Summary  Data 
on  U.  S. 
Technological 
Posture 


The  Council  will  develop,  analyze,  and,  if  appropriate, 
advocate  policies  that,  inter  alia,  create  a  favorable 
climate  for  development  of  new  technologies,  facilitate 
technology  transfer,  promote  technological  innovation, 
improve  both  the  quality  and  availability  of  technical 
manpower,  support  productivity  Improvement  and  generally 
Improve  and  revitalize  the  technological  enterprise  of 
the  United  States.  The  specific  policies  and  positions 
that  are  developed  will  be  based  upon  a  foundation  of 
policy  research  and  analysis,  information  and  data  gather- 
Ing,  consultation  and  review,  and  possibly  active  experi- 
mental validation.  The  Intent  is  to  produce  a  high 
quality,  credible  analytical  base  for  the  views  that  are 
expressed  by  the  Council  in  its  advocacy  role. 

The  role  of  advocate  will  be  carried  out  through  a  vari- 
ety of  means,  including  but  not  limited  toi 

-  publication  of  position  papers; 

-  conduct  of  workshops,  symposia  and  conferences 
to  focus  attention  on  specific  technology  policy 
issues; 

-  presentation  of  briefings  to  Congressmen  and  Con- 
gressional staff; 

-  participation  in  Congressional  hearings  and  devel- 
opment of  testimony  by  members  before  the  Con- 
gress; 

-  appearance  before  private  groups,  public  meetings 
and  other  forums  *o  build  awareness  of  the  issues 
and  present  Council  recommendations;  and 

-  development  *nd  present  at  ion  of  data  and  views 
suitable  for  use  jy  the  printed  and  electronic 
media. 

The  Council  wtll  also  serve  as  a  homo  for  the  analytical 
study  and  review  of  our  national  technological  posture, 
assembling  insofar  as  possible,  a  credible  data  base  for 
ure  in  such  analyses.  In  carrying  out  this  role,  it  is 
expected  that  the  Council  will: 

-  develop  an  information  system  accessible  to  in- 
terested subscribers  and  members  that  would  in- 
clude  data  on  the  various  aspects  of  Industrial 
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Importance  of 
high  quality 
Professional 
Staff 


Council  wilt 

establish 

sophisticated 

information 

resource 


Innovation  (patents,  trade  data,  R&D  expendi- 
tures, Industrial  productivity,  foreign  Invest- 
ment, etc.),  legislative  measures  relevant  to 
technology  policy,  productivity  and  Innovation, 
and  synopses  of  position  papers  and  other  referen- 
ces dealing  with  these  subjects; 

-  publish  periodic  reports  -  presenting  trends  In 
Important  data;  and 

-  provide  one-year  fellowships  for  the  analysis  of 
data  and  development  of  Improved  Indicators  In 
support  of  such  analysis. 

A  key  functional  activity  of  the  Council  will  be  Its 
support  of  public  policy  research  In  areas  of  Interest 
to  tWe  Council  as  well  as  the  development  of  Council 
positions  using  expert,  full  time  staff  and  visiting 
resident  study  leaders.  A  crucial  element  In  providing 
the  degree  of  continuity  of  effort  necessary  to  translate 
members  views  Into  effective  public  policy  Initiatives 
will  be  the  presence  of  such  Individuals  to  provide  lead- 
ership and  fol low-up.  This  staff  resource  will  provide 
the  organizational  support  for  all  of  the  policy  activi- 
ties of  the  Council,  and  as  such  will  be  the  Indispens- 
able Ingredient  that  makes  the  Council  more  than  Just 
another  association  of  members  with  common  purpose,  but 
gives  the  Council  extra  strength,  continuity  and  intel- 
lectual credibility  to  complement  the  collective  work  of 
Its  members. 

Since  Information  Is  the  life  blood  of  the  Council,  par- 
ticular attention  will  be  given  to  the  technological 
sophistication  and  utility  of  the  supporting  information 
system.  Among  other  things,  the  Council  will  maintain  an 
electronic  library  and  data  bases,  accessible  to  indi- 
vidual members  'on  a  marginal  c6st  basis,  which  would 
Include  subscriptions  to  and  analysis  of  a  number  of 
Information  banks,  news  services,  Congressional  and  agen- 
cy tracking  services,  scientific  bibliographic  and  bio- 
graphic services,  etc.  The  Council  will  also  maintain  a 
computerized  telephone  communications  network  with  mem- 
bers, both  Individual  and  corporate f  to  «Uter  them  to 
important  information  and  opportunities.  Timely  commu- 
nications would  enhance  their  understanding  of  issues  of 
concern  and  allow  timely  response.  This  network  would 
also  allow  continuous  computerized  information  gathering 
from  its  entire  membership,  as  wcl  I  as  the  abll  ity  to 
inform  and  interest  the  scientific  Community  in  the  prob- 
lems ot  S&T  policy.  The  Council  could  develop  and  make 
its  electron!;  conferencing  network  available  at  cost  to 
its  members. 

The  Technology  Council  would  also  sponsor  a  new  publlca- 
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A  New  Puhlica-  tion,    possibly    titled   American   Technology t    that  would 

tion  covering  serve   as    the  centerpiece   for  conmuni .ating  substantive 

technology,  information    to    members    and    the    pub  lic-at- large.  This 

engineering  would  be  designed  to  appeal  to  a  broad  cross-section  of 

and  Other  business     executives,    managers,    engineers,  scientists, 

areas.  policy-makers,   and  the  general  public  interested  in  ad- 

vanced technology  rather  than  addressing  a  scholarly 
audience  alone.  As  such,  the  latest  photo  Journalism  and 
publishing  technology  would  be  used  to  produce  a  high 
quality  publication  that  provides  strong  images  and  vis- 
ual insights  on  the  modern  world  of  technology.  American 
Technology  could  include  (a)  feature  articles  on  advances 
and  achievements  on  the  frontiers  of  technology  and 
innovation;  (b)  research  reports  or  white  papers  on 
economic  and  policy  issues  on  technology  innovation;  (c) 
regular  news  features  on  new  books,  current  events,  new 
products  and  inventions;  and  (d)  editorials  on  important 
current  issues.  The  recent  introducticn  of  a  number  of 
popular  science  magazines  is  an  indication  of  a  signifi- 
cant and  competitive  market  for  this  type  of  publication, 
but  these  also  have  a  heavy  focus  on  science  leaving  a 
noticeable  gap  in  the  coverage  of  technology,  engineering 
and  related  policy  issues.  American  Technology  would 
help  fill  this  gap  in  the  publics  understanding  of  the 
innovative  process  and  provide  a  greater  appreciation  of 
the  challenges,  achievements,  and  contributions  of  modern 
technology  to  the  nation. 

Other  Council  As  the  Council  matures  and  expands,  its  publications  are 

Publications  expected   to  include:   (1)  a  monthly  newsletter  reporting 

Council  activities  and  important  developments  on  the 
national  or  international   scene  relevant  to  the  Council; 

(2)  annual  report  of  the  Council  Including  key  summary 
indicators    of    the   status   of   technological  development; 

(3)  selected   papers   or   monographs  on  specific  issues; 

(4)  special  analyses  prepared  from  timc-to-time  with 
support  from  sponsoring  members;  (5)  position  papers 
stating  the  Council's  views;  (6)  a  journal  that  would 
Include  solicited  and  unsolicited  rtftreed  papers  on 
topics  appropriate  to  the  interests  of  the  Council;- and 
(7)  special  purpose  compilation  or  reading  lists  and  re- 
views, statements,  testimony  presented  to  the  Executive 
or  Legislative  Branch  or  other  materials.  Council  pro- 
ducts would  typically  be  available  in  electronic  or 
printed  form,  using  best  available  technology,  up-graded 
as  practicable,  in  general,  It  is  expected  that  these 
publications  would  keep  track  of  all  significant  develop- 
ments in  SAT  policy  at  the  State  ai»d  local  level  as  well 
as  in  the  Federal  government. 

The  Council   would   issue   news   releases,   as     needed,  on 
matters    of    SAT    policy,    would    respond    to   requests  for 
expert   testimony,   and  would  keep  a  data  bank  of  scien- 
t     tlst  and  technicians  to  serve  as  experts  when  needed  by 
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Other  Benefits 
from  Council 
Research 
Staff 


governmental  or  other  approprite  groups. 

As  *n  example  of  the  services  that  could  be  provided  to 
members  by  the  Council  staff,  a  .small  legal  and  regula- 
tory research  group  could  monitor  developments  and  im- 
pacts of  ncv  regulations  on  industrial  innovation,  per- 
form special  studies  on  deregulation,  assess  barriers  to 
new  innovations,  and/or  provide  preliminary  legal  coun- 
sel, assistance,  or  referrals  to  member  firms  con- 
sidering litigation  on  matters  involving  scientific  or 
technical  issues.  The  legal  research  staff  would,  of 
course,  be  specialised  in  the  interface  between  science, 
technology  and  the  lnw  and  provide  a  ,0urce  of  expertise 
not  typically  found  in  Washington,  D.C.  law  firms.  Thus, 
a  legal  and  regulatory  research  capability  could  save 
member  resources  in  early  stages  of  lrgal  actions.  This 
and  oth'r  research  capabilities  within  the  Council  will 
provide  not  only  a  solid  foundation  for  the  Council's 
policy  development  efforts,  but  also  a  valuable  resource 
for  member  firms. 
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PRODUCTS  AND  SERVICES 

The  following  publications  and  services  are  illustrative  of  those  envi- 
sioned for  the-  fully  mature  Technology  Council.  They  would  be  phased  in 
as  the  staff  and  membership  increases,  with  early  priority  given  to  member 
communications. 

Typical  Products  (Available  in  Printed  or  electronic  form) 

Hagaxlne  -  American  Technology 

Policy  papers  and  reports  (by  Council  Staff) 

Technology  Policy  Journal 

Council  Seminar  or  Symposium  Proceedings 

Annual  Report  and  Assembly  Record 

Periodic  Legislative  Reports  and  Issues  Alerts 

New  Releases 

Television  and  Radio  Inputs  on  Technology 

Examples  of  Services  (To  Members,  and  where  noted  to  non-members  on 
a  fee-paying  basis) 

Access  to  Council  Data  Bank  (patents,  trade  data,  R&D  budgets, 
foreign  investment,  etc.)  with  electronic  or  printed  output  - 
available  to  non-members  at  an  Increased  fee. 

Teleconferencing  network  -  To  members  and  non-members  on  a  fee 
basis. 

Electronic  Library  -  key  sources  and  references  In  technology 
policy  areas,  status  of  legislation,  etc. 

Resource  bank/speakers  bureau  of  experts  available  for  consulta- 
tion or  appointment  to  Federal  Positions  or  f ^r  pi bl ic  appear- 
ances -  to  members  or  non-members  -  no  fee. 

Legal  research  and  assistance  on  topics  that  are  unique  to  the 
techno logy /legal /regulatory  Interface  -  to  members  on  a  fee 
basis. 

Council-Sponsored  Activities 

Annual  Assembly  and  Workshops 
Seminars/Conferences/Symposia 
Prizes  and  Awards  for  Technology  Contribution 

Computerized  telephone  communications  network  -  used  for  informa- 
tion transfer  to  and  from  membership 

Research  fellowship  program  (one  year  educational/research  or- 
iented appointments) 
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Who  Hay  Become  Members  of  the  Technology  Council? 


Council  should 
appeal  to  a 
broad  consti- 
tuency 


Membership 


Role  of  Sponsors 


Members 


The  overall  goal  of  the  Council  -  to  f0,ter  progress 
through  promotion  of  Innovation  md  creativity  -  would 
lllllV  Pc°Pl,c,of,cv"y  "«l°n  and  at  all  economic 
levels.    The    initial    emphasis  „Ul   be    on  «>easures  that 

rHn*  ftVr0u8  y„°2  ChC  conC'nu'n8  ^ulh  and  revalua- 
tion   of    the    U.S.    Industrial    sector.    Because    of  the 

dencerC°onfnCCtCK  T^'  °f  thC  WOrld  CC0nOm*  and  1«P«n- 
St^tes     kTk      °f  yC$CCrn  W°rld  UP°n  a  str™8  United 

Council  "comically  and  militarily,  the  Technology 

audience/    8r"m  bC   °f  t0   '  vcr* 

For  practical  reasons,  however,  the  Initial  priorities 
1^1^^!,?  ^bcVMp    ln  Council   „Ul  emphasise 

On*    H    e  "?d     *ndlv'dual     Participation     from  the 

United  States.  In  general,  membership  will  be  open  to 
all  who  share  ln  the  objectives  of  the  Counci 1 .  There 
are  three  typas  of  membership,  Sponsoring  Member,  Me- 
ber,  and  Associate  Member. 

Each  type  of  membership  provides  opportunities  for  active 
participation    i„    promoting    the    beneficial  development 

It  'hh" l0"  V  ^  tcchnolo«y  ™d  the  encouragement 
of  policies  that  gupport  this  goal.  Membership  fees, 
which  are   structured   to   reflect  the  different  types  of 

TnVhTe*,    . ^  "Utcd  t0  **ree  of  participation 

in  the  Council  Programs  and  will  permit  a  relatively 
broad  degree  of  flexibility  of  involvement.  * 

Sponsors  will   play  a  significant  role  in  determining  the 
™M.?gw  .thC   C°UncU    thrOU8h   their   election  of,  and 
™  ^  .     ft    Wlth>    thc    tMClve    "*mber*    of    the  Cov- 
beT.hfn   °?n  -V"?  tW°  y"rS  tC™'   Sparing  mem- 

f?,!^<  normally  be  on  an  institutional  basis  (pro- 

it  T?  7  V  nr>}-{°T'?TOflt  ln*"<«"ons)  with  fees  get 
on  the  bag U  of  *  fraction  of  gross  revenues  with  a 
maximum  celling  and  minimum  entry  fee  set  by  action  of 
the  Board.  Individuals  may  become  sponsoring  members 
based  upor  the  same  fee  schedule.  «*»°ers 

Elu™1  m  Mj°,rlty  °f  wMch  arc  c*P«ted  to  be  indivi- 
maC  V-rMr  VC   JhC   b"U   C°UnCl1    P^Ucations  and 

wy  participate  In  the  Annual  Assembly  of  the  Council, 
will    elect    the   Chairman   and  Chairman-elect  of   the  Cnv- 

^r««BfftBrrd  "  WCU  'lt-l'ir*e  bo"d  (who 

serve  for  one  year  termO.  will  be  Involved  In  the  Coun- 
cil communications  network  (to  the  drgree  and  depth  of 
involvement  they  choose),  and  will  have  the  opportunity 
of    participating    In    other    Co  inrli-spnnsorc«  activities 
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at  preferential  fee  schedules.  The  Annual  Membership  in 
the  Council  in  expected  to  be  about  $65.00. 

Associate  Associate    membership    it    available    to    students,  senior 

Membership  citixens    and    specified   other    individuals   or  organiza- 

tions. It  will  provide  for  participation  in  Council-spon- 
sored event*  on  the  same  basis  as  supporting  members  and 
»«ill  include  distribution  of  the  basic  Council  publica- 
tions. Associate  members  do  not  vote  for  Board  members 
or  on  other  business  matters  Chat  may  be  brought  before 
the  Assembly,  and  the  fee  schedule  will  be  appropriately 
reduced  (in  the  range  of  $30  annually). 
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What  are  the  Opportunities  and  Benefits 
of  hchbership  in  the  council? 


fcMVe  Membership  in  the  Council  vill  enable  active  involvement 

IhiniZl?  .  ln  PromotlnR  the  Council  objectives,  and  toward  this 
zhip  involvement  end,  the  participation  in  the  Council  Assembly  and  in 
the  inter-member  communications  systems  (described  bclov) 
will  provide  both  a  unique  opportunity  and  a  special 
responsibility.  The  Council,  through  Its  information  and 
assessment  activities  will  alert  numbers  to  opportu- 
nities to  engage  in  active  advocacy  of  w<a\utc%  to 
strengthen  technological  developments.  The  Council  will 
provide  the  solid  analysis  of  this  advocacy  role. 

tf-t'hLZtln9-^         "I"  WlM  bC  ?tUlcd  10  rccclv<  Publications  of 

fLm»*Z»  .* ~     u       thc  C00"011  "*  P*r.1  of  their  membership  fees  and  will  be 

So/w  th,,t4  My    bCCW  r*1UblC'    lncludl"8   PO-ition  papers, 

cecnno/O^y  testimony  presented  on  behalf  of  the  Council  and  related 

matters.  Thc  Council  will  make  extensive  use  of  communi- 
cations to  improve  awareness  of  the  importance  of  innova- 
tion and  technology  policy  throughout  government  and  an 
informed  electorate.  It  Is  intended  that  state-of-the-art 
information  management  techniques  and  associated  techno- 
logy be  used  for  Internal  and  external  communications, 
so  that  thc  Council  will  *crvc  as  a  demonstration  of 
technical  progress  as  well  as  serve  as  an  advocate. 

Benefits  Several  types  of  benefits  would  accrue  to  individual  and 

corporate  members  as  a  result  of  services  that  could  be 
performed  by  thc  Council  Including: 

1.  Access  to  effective  or  alternative  channels  of  influ- 
ence and  participation  in  public  policy  debates  on 
issues  of  vit„!  Interest  to  thc  membership; 

?.  proved  overall  climate  for  RAD  *nd  innovation  «%  n 
/*»ult  of  sustained  efforts  by  the  Council  tc  im- 
prove public  policies  In  these  areas; 

3.  Timely  Information  on  corrcnt  government  policy  devel- 
opments,  decisions,  budgets,  programs,  reguU:lons 
and  other  government  activities  that  Impact  on  busi- 
ness decision  or  technology  Innovation  based  on  con- 
tinuous scrutiny,  systematic  monitoring,  and  analyses 
of  these  areas  by  the  Council's  staff; 

4.  Access  to  Improved  data  resources,  analyses,  And 
Information  developed  by  the  Council's  staff  nil  tech- 
nology innovar  ion  .tnd  change  t  hat  can  bo  used  by 
member*    for    RAD   pt.iunlng  ond  management,  technology 
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Helping 
members 
to  become 
better 
informed 


and  market  forecasting,  and/or  technology  policy 
analysis  and  evaluation; 

5.  potentially  large  dollar  savings  to  dividual  num- 
bers by  pooling  resources  for  routine  drta  collec- 
tion, monitoring  current  events,  or  other  information 
services  that  could  be  performed  by  the  Council 
staff  that  are  now  duplicated  by  or  not  available  to 
members  by  other  means; 

6.  Participation  in  the  Council's  Research  Fellow  Pro- 
gram would  provide  invaluable  experience  and  exposure 
and  training  for  senior  and  mid-level  executives  in 
publiv.  affairs  and  in  complex  national  problems  in 
science  and  technology  policy  under  the  guidance  of 
the  professional  staff; 

7.  A  large  portion  of  members'  contributions  would  be 
tax  deductible  and  would  be  applied  to  a  constructive 
and  worthy  cause;  and 

8.  Members  would  receive  publication  recognition  (if 
desirable)  and  generate  goodwill  by  supporting  an 
alternative  source  of  Information  to  the  public  and 
policy-makers  on  tne  importance  and  wise  use  of  the 
nation's  technological  resources. 

The  Annual  Assembly  will  provide  a  special  forum  during 
which  a  broad  range  of  issues  will  be  reviewed  and 
member  discussion  and  comment  will  be  encouraged.  T'ie 
sessions  will  include  an  outline  of  the  planned  program 
for  the  next  year  as  well  as  scheduled  interactions  with 
Congressional  and  Executive  Branch  leadership.  This  an- 
nual event  will  be  supplemented  by  other  symposia  and 
workshops  at  which  specific  topics  are  explored  in  depth. 
Member  participation  will  be  facilitated  by  using  telecon- 
ferencing technologies  and  holding  these  topical  sessions 
in  various  regions  of  the  country.  The  active  and  diverse 
publications  available  to  members  will  further  enhance 
their  ability  to  engage  in  public  policy  development  on 
both  a  Local  and  national  level. 
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What  are  Some  of  the  Issues  ako  Topics  That  Would  be 
Addressed  by  the  Technology  Council? 


Importance  Rather  than  act  as  an  advocate  of  R&D  as  a  special  inter- 

of  avoiding  est  group,  the  Council  would  emphasize  the  ends  of  tech- 

a  narrow,  nological    progress,    by   setting  a   visicnarTTgenda  for 

s*ir-servwg  the  application  of  Science  and  Technology  to  the  benefit 

*8enaa  of  mankind  and  the  citizens  of  the  United  States.  Issues 

which  are  narrow  and  specific  to  a  particular  industry 
would  normally  be  treated  by  that  industry's  association. 
The  Council  may,  upon  request,  become  involved  in  such 
issues  and  act  in  support  of  an  association,  but  its  prin- 
cipal role  would  be  in  areas  where  existing  associations 
do  nof  become  involved.  In  this  context,  there  are  numer- 
ous national  issues  and  problems  concerning  the  health 
and  vitality  of  the  U.  S.  technological  enterprise  that 
need  to  be  addressed  by  the  Council.  To  be  effective,  it 
will  be  necessary  to  concentrate  on  a  few  of  the  most 
critical  issues  while  developing  the  staff  capabilities 
of  the  Council.  Later,  the  agenda  can  be  expanded  to 
include  other  important  issues. 

Need  to  *       Thcre  is  broad  consensus  that  American  scientific,  inven- 

re-evaluate  tive  and  engineering  resources  have  not  been  effectively 

negative  deployed  for  the  solution  of  pressing  economic  and  social 

policies  that  problems.  Further,   over  the  past  decade,  public  policies 

discourage  have   created   disincentives   for  innovation,   resulting  in 

development  a  marked  declire  in  the  rate  o"  technological  development 

or  technology  and  change  that  now  underlays  many  of  ou/  larger  economic 

problems.  It  must  be  clearly  recognized  that  the  decline 
in  technological  innovation  is  a  major  component  of  the 
present  economic  malaise  and  has  an  effect  on  the  prob- 
lems of  inflation,  productivity,  balance-of-trade,  capi- 
tal investment,  energy  and  materials  resources. 

Dynamic  nature  .he    specific   agenda    for    the   Council   will    be  dynamic, 

or  LOunciI  reflecting  continuing  assessment  of  the  government-indus- 

"Senaa  try-university  relationships  that  affect  the  development 

and  effective  utilization  of  technology.  The  process 
whereby  this  agenda  is  developed  will  be  based  upon  Coun- 
cil deliberations,  utilizing  various  resources,  including 
consulting  its  membership,  the  lolicy  Advisory  Conroittec 
and  the  Council  Governing  Board  as  well  is  the  Council 
Professional  staff.  External  information  resources  will 
play  a  vital  role  in  guiding  these  bodies,  and  extensive 
use  will  be  made  of  opportunities  to  explore  issues  with 
Congressional  and  Executive  Branch  sou  es.  During  the 
formative  period  for  the  Council,  its  capacity  for  assess- 
ment and  rnviev  of  potential  issues  will  be  growing  and 
the  ability  to  deal  with  an  increasing  set  of  activities 
will  enable  a  broader  agenda  than  is  initially  possible. 
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Defense  of 
U.S.  technology 


Topical  Issues 


Tax  and 
financial 
incentives 


Regulatory 
and  policy 
reforms 


1. 


During  it*' early  development,  the  Council  will  have  to 
apply  a  highly  selective  process  of  priority-setting,  in 
order  to  focus  its  efforts  and  increase  its  itrpact. 

la  general,  the  Council  will  be  working  in  defense  of 
tl^  U.S.  technological  enterprise  and  its  choice  of  is- 
sues, and  the  positions  it  takes  will  be  consistent  with 
this  role.  Positions  that  are  developed  will  be  publi- 
cized and  used  in  interactions  with  policy-makers  and 
translated  into-  specific  courses  of  action  whenever  pos- 
sible. Council  policies  regarding  the  clearance  and  appro- 
val process  foi  such  statements  and  advocacy  programs 
vill  be  based  upon  the  principles  of  timeliness  and  the 
broadest  possible  consensus  within  the  Council. 

Recognizing  the  dynamic  nature  of  the  policy  scene  and 
the  process  and  objectives  outlined  above,  the  following 
examples  should  provide  an  indication  of  the  types  of 
issues  that  could  be  addressed  by  the  Council: 

itment  of  an  effective  national  program  of  tax 
find  financial  incentives  to  stimulate  growth  in  tech- 
nology directly  targeted  at: 

a)  restoring  and  maintaining  America's  competitive 
advantate  in  world  markets; 

b)  solving  critical  economic,  social,  and  environ- 
mental problems; 

c)  improving  the  cost-effectiveness  and  viability 
of  the  national  defense;  and 

d)  advancing  America's  leadership  on  the  frontiers 
of  science  and  innovation. 

2.  Enactment  of  regulatory  and  policy  reforms  that  will 
begin  to  unravel  counter-productive  barriers  and  ob- 
structions to  technology  innovations  including:. 

a)  reduction  of  restraints  to  international  and 
interstate  commerce  and  competition  as  market 
barriers  to  adoption  and  diffusion  of  new 
technology; 

b)  patent  reforms  that  encourage  full  use  and 
exploitation  of  the  nation's  technical  base; 

c)  creation  of  new  market  and  trade  opportunities 
through  government  fiscal  and  procurement 

pol icies; 

d)  clarification  and  antitrust  regulations  to  permit 
industrial   cooperation    in   RM>  and  encourage  the 
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Revitalizing 
the  economy 


Continued 
research  in 
specific  tech- 
nology  policy 
problems 


use  of  the  nation's  scientific  and  technological 
resources;  and  8 

e)    reform  of  product  liability  laws  that  allow  exces- 
sive punitative  court  awards,  forcing  industrial 

spending  to  be  used  to  defend  old  product 
lines  and  discouraging  introduction  of  new 
technology. 

Innovation  incentives  would  be  calibrated  to  achieve  the 
desired  impact  at  least  cost  to  the  economy.  A  full 
range  of  tax  and  financial   incentives  would  be  analyzed 

hL°T  CClVeneSS  f0r  achievin8  each  of  the  objec- 
tives. The  program  could  be  designed  to  provide  increas- 
ing levels  of  incentives  for  achieving  a  hierarchy  of 
national   objectives     For  <nir.no*  .  ,  7 

tiv«%rA.    7  I      insCance»   che  innovation  incen- 

tives program  could  be  structured  to  increase  the  level 
ot  support  to  channel  investments  into  priority  areas  to 
acn l eve  t 

a)  competitive  advantage  in  world  markets 

b)  supremacy  in  frontier  S&T  a»  ;as 

c)  increased  venture  capital  formation 
C)    solving  critical  national  problems 

Appropriate  tax  and  financial  incentives,  coupled  with  a 
reduction  in  inappropriate  and  unnecessary  regulatory 
constraints,  could  provide  a  powerful  engineer  fevUaU 

wVC°n7,and  S0Win«  1  wide  ran«e  of  national 
^  exploiting  private   inventiveness  and  enter- 

II  If  r*U»±*PPJ°\ Ch/e,ies    on    individual  initiative, 

III  r„'  ,  !,nduthe  inv«tive  spirit  of  American  indus- 
tlLll?  I  P^blems  of  national  scope,  but  in  the  ™r- 
h«r  a!!  ^  *  Srass-roots  levrl  where  they  can  be 
best   solved     Government    intervention  at  the  marketplace 

.         ofCen  to  deliver   the   desired  impact? 

largely  because   such  approaches   tend  to  be  too  inflex- 
ible, unimaginative,  and/or  policy  hamstrung. 

TrlltX**  fi"anc,ial  and  deregulation  programs  have  .been 
enacted,  market  forces  will  provide  a„  incentive  to  per" 

"°rrf  /&°/nd  C°  advanCe  che  technology  base  in  a 
wide  variety  of  areas.  The  Council's  efforts  can  be  sup- 
portive of  this  trend  and  can  expand  into  new  areas,  for 
which  exploratory  evaluation  and  assessment  had  been 
carried  out  by  the  staff.  These  efforts  could  be  aimed 
dLE  8  T  *PeClfiC  technology  policy  problems, 
prov  ding  coordination  and  information  between  government 
and  industry,  and  evaluating  progress  and  effectiveness 
of  the  new  innovation  incentives.  Here  too,  priorities 
™"   be  «t  "ward  those  areas  promising  greatest  benc- 

secondary    objrctives    that    may  be 
adopted  are:  1 


536 


Positions  in 
specific  tech- 
nical areas 


Better  Government 
Industry  dialogue 


Public  .Under- 
standing of 
Technology 


2. 


3. 
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Policy  research  and  reviews  of  critical  areas  of 
national  technology  policy  aimed  at  developing  and 
supporting  a  comprehensive  policy  position.  These 
efforts  would  reinforce  and  implement  the  primary 
objectives  of  supporting  Innovations  targeted  toward 
economic  and  other  national  objectives.  Here  again, 
priorities  would  be  set,  perhaps  focusing  on  produc- 
tivity Increases  that  can  free  capital  for  Investment 
In  other  areas  of  the  economy.  Areas  that  may  be 
given  attention  includes 

-  telecommunications 

-  automation  and  robotics 

-  energy  and  materials  resources  and  substitution 

-  environmental  control 

-  arglculture  resources 
-'  biotechnology 

-  building  materials  and  architectural  systems 

-  health  and  financial  security 

-  public  safety  systems 

-  Information  and  communications  systems 

-  space  Industrialization 

Institutional  problems  In  public  decision-making,  R&D 
management ,  and  the  Interface  between  government  and 
Industrial  sector  arc  difficult  to  solve,  but  of 
vital  Importance  to  the  efficient  and  wise  use  of 
technical  resources  over  the  long-range.  Policy  re- 
search and  action  on  several  institutional  dimen- 
sions of  technology  policy  are  also  needed  although 
progress  will  inevitably  be  slower  in  these  areas. 

Public  understanding  of  technology  policy  issues  Is 
also  a  major  problem  that  should  be  addressed,  be- 
ginning with  winning  public  support  for  tax-fin«r.- 
clal  incentives.  The  pu*  lie  must  be  better  inforwed 
about  scientific  and  technical  basis  of  major  policy 
decisions  to  make  Informed  judgments  on  various  tech- 
nical subjects.  Problems  that  could  be  addresse  1  are 

(a)  credible    sources    of    information   to  the  press; 

(b)  access  to  credible  technical  information  by  pub- 
lic interest  groups;  (c)  accuracy  and  credibility  of 
scientific  and  technical  information  in  policy  de- 
bates; and  (d)  unethical  use  or  abuse  of  scientific 
and  technical  knowledge,  methods  and  expertise  in 
the  policy-making  process. 


How  Would  the  Technology  Council  be  Organized 
to  Achieve  Its  Objectives? 


Council's  dual 
emphasis  - 
policy  develop- 
ment  and 
communication 


The  Council's 
Assembly 


The  organization  of  the  Council  should  reflect  both  the 
important  rotes  of  policy  develc  went  and  refinement 
(the  substance  of  what  will  need  to  be  communicated)  as 
well  as  the  process  of  internal  and  external  communi- 
cation that  are  critical  to  the  effective  advocacy  role 
that  the  Council  is  expected  to  play.  Generally,  the 
by-laws,  organization,  and  management  of  the  Council 
would  create  a  suitable  environment  to  attain  high  stan- 
dards of  technology  policy  research,  and  to  maintain  an 
active  communication  system  for  information  and  find- 
ings, in  order  to  be  both  credible  and  influential  in 
public  policy  debates. 

Given  these  objectives,  the  organization  that  is  being 
suggested  would  have  two  major  programmatic  divisions, 
Policy  Research  and  Public  Affairs  and  Information,  and 
a  support  division  responsible  for  finance  and  adminis- 
tration. This  leads  to  an  organizational  structure  for 
the  Codicil  Illustrated  in  Figure  1. 

The  principal  body  for  developing  member  input  is  the 
Assembly,  and  all  members  would  be  entitled  to  partici- 
pate in  the  Assembly  on  an  equitable  basis.  The  Assembly 
will  meet  at  least  annually,  at  which  time  the  officers 
of  the  Council  will  report  on  Council  activities,  plans 
for  the  coming  year,  and  present  an  accounting  of  finan- 
cial and  budgetary  matters.  It  is  expected  that  the  An- 
nual Assembly  will  also  provide  a  forum  for  presentation 
and  review  of  technology  policy  issues,  workshops  for 
position  paper  development,  and  opportunities  for  inter- 
action with  the  Government.  The  Annual  Assembly  will 
also  elect  the  following  members  of  the  Governing  Board: 

Chairman  (one  year  term) 
Chairman-elect 

Six  members~at-large  (one  year  forms) 
In  addition,  the  Governing  Board  would  Include: 

12    Senior    Members    (two   year  term 
with  six  elected  each  year) 

Ex-officioj  President,  Vice-President  (Policy  De- 
velopment),    Vice-Prosidc.t     (Public    Affairs  and 

Information  Systems),  and  Chairman  of  the  Policy 
Advisory  Cmmittce. 

The  candidates  for  election  to  the  Board  will  be  derived 
from   nominations  made   by  a   Nominations  and  Appointments 


alternating 
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Council's 
Governing 
Board 


Policy 

Advisory 

COmmittee 


Ccunlttee  that  will  be  responsible  for  presenting  the 
annual  Governing  Board  Slate. 

The  Governing  Board  will  serve  as  the  Board  of  Directors 
for  the  Council  establishing  and  reviewing  policies  and 
programs,  approving  key  staff  appointments  and  salary 
structure,  establishing  and  reviewing  management  princi- 
ples, and  providing  a  continuing  oversight  of  Council 
management  and  activities.  Board  Members  will  b*  paid  a 
nominal  fee  for  their  aervicc  on  the  Board. 

The  Board  will  be  assisted  in  lbs  role,  particularly 
regarding  the  technical  content  of  issue  papers  and 
specific  positions  proposed  for  the  Council  by  the  Policy 
Advisory  Committee.  Members  of  this  Committee  will  be 
-opointed  from  a  list  submitted  by  the  President  and 
approved  by  the  Governing  Board.  Policy  Advisory  Commit- 
tee membership  will  normally  be  for  a  period  of  three 
years,  and  will  serve  on  a  voluntary  basis  (expenses 
paid)*  Extensive  use  will  be  made  of  electronic  circula- 
tion and  review  of  materials  in  its  work. 

Senior  Members  of  the  Governing  Board  will  be  nominated 
and  elected  by  Sponsoring  Members  of  the  Council  and  are 
intended  to  provide  a  degree  of  continuity  on  the  Boartf, 
with  six  Senior  Hembcrs  retaining  their  positions  at 
each  annual  Board  election.  Senior  Members  may  be  re- 
elected for  a  maximum  of  three  consecutive  terms  on  the 
Board. 

The  Officers  of  the  Council  arc: 

President  -  Full  time  position  appointed  by  the 
Governing  Board  for  a  six-year  term.  Serves  as 
Chief  Exectuve  Officer  and*  primary  spokesman  for 
the  Council.  Has  Cull  Executive  authority  to  carry 
out  the  provisions  of  the  by-laws,  implement  policy 
set  by  the  Board,  and  appoints  officers  and  staff. 
Reviews  and  approves  all  publications  submitted  by 
the  staff  with  the  advice  of  the  Policy  Advisory 
Committee. 

Vice-President  (Policy  Development)  -  A  full  time 
position  nominated  Hy  the  President  and  approved  by 
the  Board,  will  be  responsible  for  selecting  and 
managing  the  staff  that  will  be  principally  engaged 
in  developing  and  articulating  policy  positions  for 
the  CouncM,  preparing  issue  papers,  discussions  of 
issues,  etc. 

Vice-President  (Public  Affairs  and  Information)  - 
A  full  time  position  nominated  by  the  President  and 
approved  by  the  Board,  will  manage  the  internal  and 
external    communications    of    the    Council,  organize 
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and  develop  the  program  for  the  Annual  '  embly, 
coordinate  Inputs  to  the  Congress  and  Executive 
Branch  and  other  public  relations  activities. 

Vice-President  (Hembershlp/Flnance)  -  A  full  time 
position  appointed  by  the  President,  will  be  re- 
sponsible for  membership  development,  financial  man- 
agement and  budget  preparation,  and  general  admin- 
istration Including  personnel  matters  and  facility 
management. 

In  addition  to  the  principal  officers  listed  above,  the 
staff  of  the  Council  may  be  further  structured  to  facili- 
tate management  of  its  various  activities.  It  Is  expected 
that  the  majority  of  the  staff  would  be  full  time  and 
that  staff  officers  would  be  in  the  Washington,  d.C.  area. 
$ 

A  resident  research  fellowship  program  would  augment  the 
Council's  professional  staff,  bringing  mid-level  and  sen- 
ior executives  and  academicians  with  expertise  In  desired 
areas  into  the  Council,  to  work  on  critical  Issues  and 
projects  for  defined  periods  (one  or  two  years). 
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TECHNOLOGY  COUNCIL  OF  THE  UNITED  STATES 


ASSEMBLY 


GOVERNING 
,BOAPD 


POLICY  ADVISORY 
COMMITTEE 


V~iCE  PRESIDENT 
PUBLIC  AFFAIRS  & 
INFORMATION 


VICE  PRESIDENT 
ADMINISTRATION 
AND  FINANCE 


VICE  PRESIDENT 
POLICY 
DEVELOPMENT 


INFORMATION 

o  Publications 
o  Library 
o  Teleconference 
o  Data  Bank  Network 
O  Telecommunications 
o  Journals  African 
Technology 


ADMINISTRATION 

o  Personnel 
o  Facility 
Management 


POLICY  DEVELOPMENT* 

o  Near-term  problems 
o  Position  Papers 
o  Current  Events 
o  Advocacy 
o  Reports 


PUBLIC  AFFAIRS 

o  Resource  Bank 
o  Current  Affairs 

Monitoring 
o  Media  Services 
o  Public  Info, 
o  Gov't.  Liaison 


TREASURER 

o  Fund  Raising 
o  Membership 
o  Finance 


POLICY  RESEARCH 

o  Policy  Analysis 
o  Long-range  Problems 
o  Special  Projects 
o  Journal  Articles 
o  Survey  Research 
o  Policy  Sciences 
o  Statistical  Data 

Base*  &  A**  lysis 
o  Legal  Research 

and  Assistance 
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Ho*  amd  *h€n  Will  the  Council  be  Forhed? 


Need  for 
Technological 
Community 
Support 


Next  Steps 


The  process  of  defining  the  general  nature,  objectives 
and  some  of  the  operating  characteristics  of  the  Council 
has  begun.  This  draft  description  provides  the  framework 
on  which  the  Council  can  be  organised,  but  it  will  need 
further  refinement  and  shaping  as  well  as  the  support 
and  assistance  of  leaders  in  the  U.S.  technological 
community. 

The  next  steps  toward  the  formal  establishment  of  the 
Council  include: 


Step  U. 


Step  lb. 


Step  2. 


Review  Draft  Description  with  a  select  group 
of  industry,  academic,  jnd  government 
leaders,  and  identify  a  list  of  those  who 
would  be  appropriate  for  membership  on  a 
formal  organising  committee.  Obtain  commit- 
ments  from  approximately  thirty  individuals 
who  would  be  willing  to  become  a  part  of 
this  committee. 


In  parallel  with  Step  la.  above,  approach 
possible  sources  of  start-up  funding  in  the 
range  of  $10-30K  to  cover  necessary  expenses 
of  the  organising  process  such  as  supplies, 
printing,  postage,  secretarial  and  administra- 
tive support,  legal  services  and  travel. 

k 

Convene  Organising  Committee.  Define  leader- 
ship for  the  various  organising  functions 
such  as  membership,  finance,  charter  and  by- 
laws, program  and  organisation.  Initiate  the 
processes  of  chartering  the  Council,  develop- 
ing a  prospectus  and  solicitation  of  further 
start-up  funding.  Solicit  prospective  charter 
members. 


Emphasis 

upon 

Quality 


Step  3.         Charter  Council,    establish  interim  Coverning 
Board  (based  upon  Organising  Committee). 

Step  4.         Begin  Operations. 

The  above  abbreviated  sequence  is  only  an  outline  of  the 
■any  interrelated  steps  that  must  be  taken  to  bring  this 
concept  to  life.  Further  refinement  of  this  process  will 
be  required  and  a  more  detailed  description  will  be  a 
high  priority  project  during  the  organisational  phase. 
The  Council  should  begin  its  operations  on  a  firm  basis, 
with  high  quality  workmanship  an  expected  characteristic 
-  from  the  very  beginning  of  its  existence. 
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Timing  The    timing    of    these    step*    is  »  not    firm,    but    it  in 

expected  that  Step  la  and  b  should  he  complete  by 
October  1,  1981  ♦  Step  2  would  occur  in  October  and  Step 
4  would  be  approximately  January  1,  1982* 

The  initial  work  on  the  Council  has  been  carried. out  by 
v  an    exploratory    group    that    ha*   served   on    a  voluntary 

baala  to  prepare  and  review  this  description.  For  further 
information,  contact: 

Dr.  Russell  C.  Drew 

Chairman,  Technology  Council  Exploratory  Croup 
701  Clear  Spring  Road 
Great  Falls,  Virginia  22066 
Teli  (703)  430-1515 
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Mh  DiUEW.*  Finally,  I  think-the  institution  has  to  be  non-threat- 
ening and.  really  non-overlapping  with  major  other  institutions 
that  indeed  .hcve  valuable  and  continuing  roles.  Fm  concerned 
about  .the  relationship  with  the  Department  of  Commerce  here.  I 
don't  think,  tHat  hiw^^^^clewly  delineated  and  those  lines  care- 
juUy  enough  ..drawnpEtife  he^  for  ^resh  new  start  here  I  think 
seems  t> f te, indicated  Hy  the  pas?  recor&'ofVhat  has  happened  to 
programs  that  have  found  their  home  in  the  Department  of  Com- 
merce'iS3this  area-:  i-."*    *  -  • 

Finally,.  I  think  we;  have  to  recognize  that  it  must  have  some- 
thing in  there  for  both  large  and  small  businesses.  Fm  a  small  busi- 
ness or  associated  with  a  small  business  now.  I  can  see  the  prob- 
lems.there  but  I  can  also  see  the  great  advantage  and  the  dynamic 
nature  of  the  small  business  community.  We  have  to  have  big 
.firms.  We  have  have  the  resources  .of  those  big  firms  in  many  of 
the  marketplace  areas  where  tlie*  U.S.  is  going  to  have  to  be  pre- 
eminent, but  we  also  need  the  creativity  of  the  dynamic  nature  of 
small  businesses  and  I  like  the  idea  of  having  a  separate  recognized 
focus.  \  , 

SBIR,  I  think,  was  one  of  the  best  policy  implementations  that 
has  come  down  the  pike  in  a  long  time.  I  think  it  needs  further 
expansion  actually,  but  that's  an  example  of  a  program  which 
could  find  a.  special  home  and  a  special  focus. 

Finally,  let  me  go  on  to  the  Department  of  Science  and  Technolo- 
gy. I've  been  an  advocate  of  that  ui*the  <past.  I  testified  before  this 
Committee,  |n  favor  of  it,  I  think.  In  the  context  of  todays  problem, 
however,  I  am  asking  myself  some"  questions,  what  Sloes  it  really  do 
for  that  and  frankly  I'm  getting  maybe  not  very  much.  Just  bring- 
ing those  elements  together  under  some  large  department  head 
seems  to  be  less  critical  now  than  I  thought  maybe  one  day  it  was. 
NSF  has  shown  a  lot  o£„power  and  they  have  accomplished  what  I 
think  is  a  very  significant  purpose.  They  have  people  recognizing 
the  importance  of  basic  research  throughout  the  Congress  and  the 
private  and  public  sector. 

Basic  research  is  not  the  answer  to  the  competitiveness  problem. 
Therefore,  I  was  a  little  dismayed  from  the  President's  statement 
on  targeting  competitiveness  and  one  of  the  few  financial  steps 
that  was  included  was  the  doubling  of  the  NSF  basic  research 
budget.  I  think  the  equivalent  is  facing  a  burning  building,  start 
building  a  dam  to  collect  water.  They  are  two  different  sort  of  ac- 
tivities. Frankly,  I  think  the  foundation  probably  can  stand  on  its 
own  two  feet  now  as  a  basic  research  supporting  institution. 

That  summarizes  some  favorite  points  of  mine,  Mr.  Chairman.  I 
will  look  forward  to  the  opportunity  on  the  part  of  the  IEEE  and 
the  American  Association  of  Engineering  Societies  that  are  also  in- 
terested in  your  continuing  review  of  technology  policy  and  we 
hope  we  will  be  able  to  provide  constructive  thoughts,  suggestions, 
comments  from  time  to  time. 

[The  bill  H.R.  2164,  plus  the  prepared  statement  of  Dr.  Russell  C. 
Drew  follow:] 
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100th  CONGRESS 

1ST  8E88I0N 


H.R.2164 


To  advance  the  national  prosperity  *nd  welfare,  to  estabKsh  a  Department  of 
Science  and  Technology,  and  for  other  purposes. 


IN  THE  HOUSE  OF  REPRESENTATIVES 

!        APBIL23,  1987 
Mr.  BaowK  of  California  introduced  the  following  bill;  which  was  referred  to  the 
Committee  on  Government  and  Operations 


A  BILL 

To  advance  the  national  prosperity  and  welfare,  to  establish  a 
Department  of  Science  and  Technology,  and  for  other 
purposes, 

1  *     Be  it  enacted  by  the  Senate  and  House  of  Representor 

2  lives  of  the  United  States  of  America  in  Congress  assembled, 

3  SECTION  1.  SHORT  TITLE. 

4  This  Act  may  be  cited  as  the  "Department  of  Science 

5  and  Technology  Act". 

6  SEC.  2.  FINDINGS. 

7-  The  Congress  finds  and  declares  that: 

8  (1)  The  productivity  and  rate  of  innovation  of 

9  many  national  industries  are  lagging  compared  with 
10  historical  patterns  and  with  the  performance  of  the 
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r               1  same  industries  in  other  nations,  and  are  not  sufficient 

2  to  provide  for  a  healthy  national  economy. 

•  3  (2)  The  international  balance  of  trade  has  been 
;               4  unfavorable  to  the  United  States  for  several  years,  in- 

5  eluding  unfavorable  balances  in  some  industries  heavily 

)               6  dependent  upon  technology. 

*  7  (3)  High-technology  industries  have  been  responsi- 

8  ble  for  the  creation  of  a  higher  share  of  new  jobs  than 

9  low-technology  industries,  and  the  development  of  new 

10  technologies  is  necessary  to  restore  the  United  States 

11  to  a  leadership  position  in  many  established  industries. 
I              12  (4)  The  development  of  a  new  technology  either 

13  offers  new  goods  or  services  for  the  national  welfare  or 

14  provides  existing  goods  and  services  at  lower  costs. 

15  Thus,  new  technologies  are  generally  counterinflation- 

16  ary,  facilitate  market  peneiration,  Lnprove  the  national 

17  balance  of  trade,  and  F"?port  the  United  States  dollar 

18  in  international  monetary  exchange. 

19  (5)  Other  development  nations  generally  have 

20  closer  Govomment-mdustry  cooperation  than  does  the 

21  United  States,  particularly  in  the  foreign  trade  area. 

22  With  the  increasingly  global  trade  patterns  that  accom- 

23  pany  world  development  and  *he  penetration  of  United 

24  States  markets  by  foreign  competitors,  the  United 
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States  will  have  to  provide  for  closer  Government- 
industry  cooperation  in  order  to  compete  successfully. 

(6)  To  ensure  a  healthy  national  society  and  econ- 
omy there  is  a  need  to  foige  closer  links  among  sectors 
of  society.  In  the  arena  of  technology,  improved  links 
among  Government,  industry,  academia,  and  the  pro- 
fessions are  essential.  Many  new  discoveries  and  ad- 
vances in  science  occur  in  universities  and  Government 
laboratories,  while  the  application  of  this  new  knowl- 
edge to  commercial  and  useful  public  purposes  depends 
largely  upon  actions  by  business,  labor,  and  other  parts 
of  Government. 

(7)  The  efforts  of  the  Federal  Government  to 
transfer  technology  to  non-Federal  entities  could  be 
improved.  Such  increased  efforts  would  improve  dis- 
semination and  use  of  existing  Federal  technologies 
within  the  private  sector. 

(3)  The  Nation  had  not  given  adequate  attention 
to  its  requirements  for  engineering  and  technical  man- 
power, to  the  need  for  engineering  and  technical  re- 
search, or  to  the  accomplishment  of  its  engineers  and 
technicians. 

(9)  The  potential  of  small  business  for  technologi- 
cal innovation  and  the  creation  of  new  jobs  is  great  but 

? 
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has  been  inadequately  realized,  largely  through  the 
inattention  of  Government. 

(10)  Emerging  national  problems  frequently 
receive  inadequate  attention  in  the  executive  branch  of 
the  Federal  Government  because  existing  agencies 
have  existing  missions  and  little  incentive  to  extend 
themselves  beyond  those  missions.  A  department  with 
a  broad  mandate  to  help  United  States  industry  to 
regain  preeminence  and  to  restore  a  favorable  trade 
balance  is  badly  needed. 

(11)  Within  the  National  Science  Foundation  and 
the  Department  of  Commerce  there  are  several  good 
programs  designed  to  encourage  technology  develop- 
ment or  to  meet  needs  for  applied  research  and  devel- 
opment pertinent  to  national  problems.  These  pro- 
grams, however,  are  generally  too  small  to  have  signif- 
icant impact  and  tend  to  be  regarded  as  stepchildren  by 
the  department  or  agency  in  which  they  are  currently 
housed.  These  programs  could  form  the  core  of  neces- 
sary n  w  components  of  a  Department  of  Science  and 
Technology  if  organized  into  an  Office  of  Policy,  Anal- 
ysis, and  Assessment,  a  National  Bureau  of  Technolo- 
gy Transfer,  and  an  Advanced  Research  Projects 
Administration. 
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1   SEC  3.  PURPOSE. . 


It  is  the  purpose  of  this  Act  to  promote  the  advance  of 


3  science  and  technology,  technological  innovation,  technology 

4  utilization,  and  the  supply  of  technological  manpower  for  the 

5  improvement  of  the  economic,  environmental,  and  social 

6  well-being  of  the  United  States  by  molding  the  National  Sci- 

7  ence  Foundation  and  selected  parts  of  the  Department  of 

8  Commerce  into  a  Department  of  Science  and  Technology. 

9  SEC.  4.  DEFINITIONS. 

10  As  used  in  this  Act  (except  where  the  context  otherwise 

1 1  requires) — 

12  (1)  the  term  "Department"  means  the  Depart- 

13  ment  of  Science  and  Technology  established  by  this 


14 


Act; 


15 


(2)  the  term  "Secretary"  means  the  Secretary  of 
Science  and  Technology; 


16 


17 


(3)  the  term  "Board"  means  the  National  Tech- 


18 


nology  board  established  by  this  Act; 

(4)  the  term  "Foundation"  means  the  Advanced 
Research  Projects  Foundation  established  by  this  Act; 


19 


20 


21 


and 


22 


(5)  the  term  "Director"  means  the  Director  of  the 


23 


Advanced  Research  Projects  Foundation. 
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1   SEC  5.  ESTABLISHMENT  OF  THE  DEPARTMENT  OF  SCIENCE 


4  seat  of  government  an  executive  department  to  be  known  as 

5  the  Department  of  Science  and  Technology.  There  shall  be  at 

6  the  head  of  the  Department  a  Secretary  of  Science  and  Tech- 

7  nology.  The  Department  shall  be  administered,  in  accordance 

8  with  the  provisions  of  this  Act,  under  the  supervision  and 

9  direction  of  the  Secretary. 

10  (b)  Entities  Within  the  Department.— There  are 

1 1  hereby  established  in  the  Department — 

12  (1)  an  Office  of  Policy,  Analysis,  and  Assessment, 

13  to  function  in  accordance  with  section  8; 

14  (2)  a  National  Technology  Board,  to  function  in 

15  accordance  with  section  9; 

16  (3)  an  Advanced  Research  Projects  Foundation,  to 

17  function  in  accordance  with  section  10;  and 

18  (4)  a  National  Bureau  of  Technology  Transfer,  to 

19  function  in  accordance  with  section  11. 

20  (c)  Transfers  to  the  Department.— There  are 

21  hereby  transferred  to  the  Department — 


2 


AND  TECHNOLOGY. 


3 


(a)  In  General.— There  is  hereby  established  at  the 


22 


(1)  the  National  Bureau  of  Standards  of  the  De- 


partment of  Commerce,  which  shall  become  the  Na- 


24 


tional  Bureau  of  Standards  of  the  Department; 

(2)  the  National  Technical  Information  Service  of 


25 


26 


the  Department  of  Commerce,  which  shall  become  a 
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part  of  the  National  Bureau  of  Technology  Transfer  of 
the  Department; 

(3)  the  National  Science  Foundation,  which  shall 
become  the  National  Science  Foundation  of  the 
Department; 

(4)  the  National  Science  Board,  which  shall 
become  the  National  Science  Board  of  the  Department; 

(5)  the  functions  of  the  Office  of  Science  and 
Technology  Policy  contained  in*  title  I  of  Public  Law 
94-282,  which  shall  be  assigned  to  the  Office  of 
Policy,  Analysis,  and  Assessment  of  the  Department; 

(6)  all  the  functions,  powers,  duties,  and  authori- 
ties specifically  assigned  to  the  Secretary  of  Commerce 
or  to  the  Office  of  Productivity,  Technology,  and  Inno- 
vation under  the  Stevenson-Wydler  Technology  Inno- 
vation Act  of  1980,  which  shall  be  assigned  to  the 
Office  of  Policy,  Analysis,  and  Assessment  of  th<  de- 
partment, except  for  the  Cooperative  Research  Cen- 
ters, which  shall  be  transferred  to  the  Foundation  and 
the  functions  under  Public  Law  99-382  which  shall  be 
transferred  to  the  National  Bureau  of  Technology 
Transfer;  and 

(7)  such  other  programs  and  activities  v!thin  the 
executive  branch  as  the  President  may  identify  and 
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1  transfer  by  Executive  order  within  six  months  after  the 

2  date  of  the  enactment  of  this  Act. 

3  SEC.  6.  SECRETARY  OF  SCIENCE  AND  TECHNOLOGY. 

4  (a)  In  General. — The  Secretary  shall  be  appointed  by 

5  the  President,  by  and  with  the  advice  and  consent  of  the 

6  Senate.  Before  any  person  is  appointed  as  Secretary,  the 

7  President  shall  afford  both  the  Board  and  National  Science 

8  Board  the  opportunity  to  make  recommendation  with  respect 

9  to  such  appointment.  The  Secretary  shall  receive  basic  pay  at 

10  the  rate  payable  for  level  I  of  the  Executive  Schedule  under 

11  section  5312  of  title  5,  United  States  Code. 

12  (b)  Authority  to  Delegate  Functions.— The  Sep 

13  retary  may  make  such  provisions  as  he  deems  appropriate 

14  authorizing  the  performance  by  any  other  officer,  agency,  or 

15  employee  of  the  Department  of  any  of  his  functions  under  this 

16  Act. 

17  (c)  Formulation  of  Programs  and  Budgets.— 

18  The  Secretary,  shall  formulate  the  programs  and  budgets  of 

19  the  Department. 

20  SEC.  7.  DEPUTY  SECRETARY  AND  OTHER  OFFICERS. 

21  (a)  Deputy  Secretary. — There  shall  be  a  Deputy 

22  Secretary  of  Science  and  Technology  who  shall  be  appointed 

23  by  the  President,  by  and  with  the  advice  and  consent  of  the 

24  Senate.  Before  any  person  is  appointed  as  Deputy  Secretary, 

25  the  President  shall  afforl  the  Board  and  the  National  Science 
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1  Board  the  opportunity  to  make  recommendations  with  re- 

2  apect  to  such  appointment.  The  Deputy  Secretary  shall  re- 

3  ceive  bask  pay  at  the  rate  payable  for  level  IE  of  the  Execu- 

4  tive  Schedule  under  section  5313  of  title  5,  United  States 

5  Code,  shall  serve  as  the  Director  of  the  Office  of  Policy, 

6  Analysis,  and  Assessment  wi'hin  the  Office  of  the  Secretary, 

7  and  shall  perform  such  other  duties  and  exercise  such  powers 

8  as  the  Secretary  may  prescribe.  The  Deputy  Secretary  shall 

9  act  for,  and  exercise  the  powers  of,  the  Secretary  duiing  the 

10  absence  or  disability  of  the  Secretary  or  in  the  event  of  a 

11  vacancy  in  the  office  of  Secretary. 

12  (b)  Unbebsecbetapje8. — There  shall  be  two  Under- 

13  secretaries  of  Science  and  Technology,  one  of  whom  shall 

14  serve  as  the  Director  of  the  National  Science  Foundation  and 

15  the  other  of  which  shall  serve  as  the  Director.  They  shall 

16  each  receive  basic  pay  at  the  rate  payable  for  level  IH  of  the 

17  Executive  Schedule  under  section  5314  of  title  5,  United 

18  States  Code,  and  shall  be  appointed  by  the  President,  by  and 

19  with  the  advice  and  consent  of  the  Senate. 

20  (c)  Assistant  Skcbetabies. — There  shall  be  as  many 

21  as  nine  Assistant  Secretaries  of  Science  and  Technology  who 

22  shall  be  appointed  by  the  President,  by  and  with  the  advice 

23  and  consent  of  the  Senate.  Each  Assistant  Secretary  shall 

24  receive  basic  pay  at  the  rate  payable  for  level  IV  of  the  Ex- 

25  ecutive  Schedule  under  section  5315  of  title  5,  United  States 
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1  Code,  and  nhall  perform  such  duties  and  exercise  such  powers 

2  as  the  Director  may  prescribe.  One  Assistant  Secretary  shall 

3  have  responsibility  for  each  of  the  following: 

4  (1)  the  Office  of  General  Counsel:- 
I              (2)  the  Office  of  Inspector  General; 

6  (3)  the  National  Bureau  of  Standards;  and 

7  (4)  the  National  Bureau  of  Technology  Transfer. 

8  (d)  Identification  of  Functions.— At-  the  time  of 

9  the  name  of  any  individual  is  submitted  for  confirmation  to 

10  the  position  of  Assistant  Secretary,  the  President  shall  identi- 

11  fy  with  particularity  the  function  or  functions  for  which  such 

12  individual  will  be  responsible. 

13  (e)  Additional  Officers.— There  shall  be  up  to  10 

14  additional  officers'  of  the  Department  who  shall  receive  basic 

15  pay  at  the  rate  payable  for  level  V  of  the  Executive  Schedule 

16  under  section  5316  of  tide  5,  United  States  Code. 

17  SEC.  8.  OFFICE  OF  PuUCY,  ANALYSIS,  AND  ASSESSMENT. 

18  The  Office  of  Policy,  Analysis,  and  Assessment  shall  be 

19  composed  of  divisions  on  International  Science  and  Technolo- 

20  gy  Policy,  on  Institutional  and  Human  Resource  Develop- 

21  ment,  on  National  Programs,  and  on  National  Science  and 

22  Technology  Policy  Coordination.  In  addition  to  performing 

23  the  functions  transferred  to  it  under  section  5  the  Office 

24  shall— 
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1  (1)  foster  communication  Hetwern  scientific  and 

2  technological  agencies  of  the  Federal  Government  and 

3  the  business,  community; 

4  (2)  recommend  to  the  Director  for  transmission  to 

5  the  President  such  changes  in  the  laws,  procedures, 

6  and  practices  of  the  Federal  Government  as  may  be 

7  required  to  enable  the  Nation's  businesses  to  bene- 

8  fit  more   fully   from   more  advanced  and  newer 

9  technologies; 

10  (3)  encourage  the  temporary  exchange  of  profes- 

11  sional  personnel  between  academia  and  industry  to  pro- 

12  mote  the  purpose  of  this  Act  as  set  forth  in  section  3; 

13  (4)  conduct  technology  assessment*,  including 

14  studies  of  the  effects  of  technology  upon  the  quality  of 

15  national  life; 

16  (5)  determine  the  relationships  of  technological  de- 

17  velopments  and  international  technology  transfers  to 
13  the  output,  employment,  productiv'ty,  and  world  trade 

19  performance  of  United  States  and  foreign  industrial 

20  sectors; 

21  (6)  in  cooperation  with  statistical  agencies  of  the 

22  Federal  Government,  develop  improved  indicators  of 

23  the  state  of  technology,  such  as  measures  of  innovation 

24  and  productivity; 
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1  (7)  determine  the  influence  of  economic  conditions, 

2  labor  conditions,  industrial  structure  and  management, 

3  and  government  policies  on  industrial  innovation  and 

4  development  of  technology; 

5  (8)  determine  the  influence  and  effects  of  technol- 

6  ogy  utilization  upon  the  environment,  health,  and  social 

7  well-being  of  our  society; 

8  (9)  identify  technological  needs,  problems,  and  op- 

9  portunities  within  and  across  industrial  sectors  that,  if 

10  addressed,  could  make  a  significant  contribution  to  the 

11  economy,  health,  environment,  and  social  well-being  of 

12  the  United  States; 

13  (10)  assess  whether  the  capital,  technical,  and 

14  other  resources  being  allocated  to  domestic  industrial 

15  sectors  which  are  likely  to  generate  new  technologies 

16  are  adequate  to  meet  private  and  social  demands  for 

17  goods  and  services  and  to  promote  productivity  and 

18  economic  growth; 

19  (11)  propose  and  support  studies  and  policy  ex- 

20  periments,  in  cooperation  with  other  Federal  agencies, 

21  to  determine  the  effectiveness  of  measures  with  the 

22  potential  of  advancing  United  States  technological 

23  innovation; 

24  (12)  recommend  to  the  Director,  for  transmission 

25  to  the  President  and  Congress,  Government  measures 
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1  with  the  potential  of  advancing  United  States  techno* 

2  logical  innovation  and  exploiting  innovations  of  foreign 

3  origin  to  further  the  purpose  of  this  Act; 

4  (13)  survey  international  technological  develop- 

5  ments;  and 

6  (14)  develop  a  national  technology  policy  and  plan 

7  for  periodic  updating  of  such  policy. 

8  8ECt.  NATIONAL  TECHNOLOGY  BOARD. 

9  (a)  In  General. — There  is  established  within  the  De- 

10  partment  a  National  Technology  Board.  The  Board  shall 

11  consist  of  24  members  to  be  appointed  by  the  President,  by 

12  and  with  the  advice  and  consent  of  the  Senate.  In  addition  to 

13  any  powers  and  functions  otherwise  granted  to  it  by  this  Act, 

14  the  Board  shall  establish  general  policy  for  the  Advanced  Re- 

15  search  Projects  Foundation  and  review  its  budget  and  pro- 

16  grams,  within  the  framework  of  applicable  national  policier 

17  as  set  forth  by  the  President  and  the  Congress. 

18  (b)  Appointment  of  Mei^bbbs. — The  persons  nomi- 

19  nated  for  appointment  as  members  of  the  Board  (1)  shall  be 

20  eminent  in  ihe  fields  of  business,  labor,  research,  new  product 

21  development,  engineering,  law,  education,  management  coh- 

22  suiting,  envvonment,  international  relations,  and  public  af- 

23  fairs;  (2)  shall  be  selected  solely  on  the  basis  of  established 

24  record*  of  distinguished  service;  and  (3)  shall  be  so  selected 

25  as  to  provide  representation  of  a  cross-section  of  the  current 
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1  and  emerging  industrial  voice  of  the  Nation.  The  President  is 

2  requested,  in  the  making  of  nominations  of  persons  for  ap- 

3  pointment  as  members  of  the  Board,  to  give  due  consider- 

4  ation  to  any  recommendations  for  nomination  which  may  be 

5  submitted  to  him  by  the  National  Academies,  professional  so- 

6  cieties,  business  associations,  labor  associations,  and  other 

7  appropriate  organizations. 

8  (c)  Teems  op  Office.— (1)  The  term  of  office  of  each 
V  member  of  the  Board,  other  than  the  original  members,  shall 

10  be  6  years;  except  that  any  member  appointed  to  fill  a  vacan- 

11  cy  occurring  prior  to  the  expiration  of  the  term  for  which  his 

12  predecessor  was  appointed  shall  be  appointed  for  the  remain- 

13  der  of  such  term.  Any  person,  other  than  the  Director,  who 

14  has  been  a  member  of  the  Board  for  12  consecutive  years 

15  shall  thereafter  be  ineligible  for  appointment  during  the  two- 
IP  year  period  following  the  expiration  of  such  12th  year. 

17  (2)  The  original  members  of  the  Board  shall  be  elected 

18  to  3  classes  of  8  members  each;  one  class  shall  have  a  term  of 

19  2  years,  one  a  term  of  4  years,  and  the  other  a  term  of  6 

20  years. 

21  (d)  Meetings.— The  Board  shall  meet  at  least  quarter- 

22  ly  at  the  call  of  the  Chairman  or  whenever  one-third  of  the 

23  members  so  request  in  writing.  A  majority  of  the  members  of 

24  the  Board  shall  constitute  a  quorum.  Each  member  shall  be 

25  given  notice,  by  registered  mail  or  certified  mail  mailed  to  his 
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1  kit  known  adiress  of  record  not  less  than  15  days  prior  to 

2  any  meeting,  of  the  call  of  such  meeting. 

3  (e)  Executive  Committee;  Other  Committees.— 

4  The  Board  shall  have  an  executive  committee,  arid  may  dele- 

5  gate  to  it  or  to  the  Secretary  such  of  the  powers  and  func- 

6  tions  granted  to  the  Board  by  this  Act  w  it  deems  appropri- 

7  ate.  The  Bo&rd  is  authorized  to  appoint  from  among  its  mem- 

8  bets  such  other  committees  as  it  deems  necessary,  and  to 

9  assign  to  committees  so  appointed  such  survey  and  advisory 

10  functions  as  the  Board  deems  appropriate  to  assist  it  in  excr- 

1 1  cising  its  powers  and  functions  under  this  Act. 

12  (0  Chajsman  and  vice  Chaibman.— The  election  of 

13  the  Chairman  and  Vice  Chairman  of  the  Board  shall  take 

14  place  at  each  annual  meeting  occurring  in  am  even-numbered 

15  year.  The  Vice  Chairman  shall  perform  the  duties  of  the 

16  Chairman  in  his  absence.  In  case  a  vacancy  occurs  ir  the 

17  chairmanship  or  vice  chairmanship,  the  Board  shall  elect  a 

18  member  to  fill  such  vacancy. 

19  (g)  Staff.— The  Board  may,  with  the  concurrence  of  a 

20  majority  of  its  members,  permit  the  appointment  of  a  staff 

21  coiuistiDg  of  not  more  than  5  professional  staff  members  and 

22  such  clerical  staff  members  as  may  be  accessary.  Such  staff 

23  shall  be  appointed  by  the  Secretary,  after  coaaultetkm  with 

24  the  Chairman  of  the  Board,  and  assigned  ai  the  direction  of 

25  the  Board.  The  professional  members  of  such  staff  may  be 
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1  appointed  .without  .regard  to  the  provisions  of  title  5  govern- 

2  ing  appointments  in  the  competitive  service,  and  the  provi- 

3  ■  s^u  of  chapter  51  pi  title  5  relating  to  claseScation,  and 

4  compensated  at  a  rate  not  exceeding  the  appropriate  rate 

5  provided  fop  individuals  in  grade  GS-18  of  the  General 

6  Schedule  under  section  5332  cf  'Hie  5,  as  may  be  necessary 

7  to  provide  for  the  performance  of  such  duties  as  may  be  pre- 

8  scribed  by  the  Board  in  connection  with  the  exercise  of  its 

9  powers  and  functions  unaer  this  Act. 

10  (h)  Special  Commissions.— The  Board  is  authorized 

11  to  establish  such  special  commissions  &s  it  may  from  time  to 

12  time  deem  necessary  for  the  purposes  of  thw  Act. 

13  (i)  Reports. — (1)  The  Boani  shall  render  an  annual 

14  report  to  the  President,  for  submission  to  the  Congress  on  or 

15  before  January  31  in  each  year.  Such  report  shall  deal  essen- 

16  tially,  though  not  necessarily  exclusively,  with  policy  issues 

17  or  matters  which  affect  the  Foundation  or  with  which  the 

18  Board  in  its  official  role  as  the  policymaking  body  of  the 

19  Foundation  is  concerned. 

20  (2)  The  Board  shall  render  to  the  President  and  the 

21  Congress  such  additional  reports  on  specific  poKcy  matters  as 

22  it  deems  appropriate. 

23  SEC.  10.  ADVANCED  RESEARCH  PROJECTS  FOUNDATION. 

24  (a)  Ik  General.— There  is  established  in  the  Depart- 

25  ment  an  agency  to  be  known  as  the  Advanced  ^search 
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1  Projects  Foundation.  The  Tjundation  shall  consist  of  a  Na- 

2  tional  Technology  Board  and  a  Director. 

3  (b)  Functions. — The  Foundation  is  authorized  and  di- 

4  rected — 

5  (1)  to  cpnduc"  programs  of  research  and  other  ac- 

6  tivities  to  lay  the  groundwork  for  the  development  and 

7  use  by  United  State3  industry  of  advanced  ancl  innova- 

8  tive  manufacturing  and  process  technologies; 

9  (2)  to  conduct  programs  of  research  and  other  ac- 

10  tivities  jointly  with  consortia  of  United  States  industry 

11  aimed  at  solving  generic  problems  of  specific  industries 

12  and  making  those  industries  more  competitive  in  world 

13  markets; 

14  (3)  to  award  grants  and  enter  into  contracts  for 

15  the  purport  of  ensuring  that  United  States  industry  in- 

16  eluding  small  business  is  competitive  in  emerging  high- 

17  technology  industries; 

18  (4)  to  enter  into  cost-sharing  arrangements  with 

19  United  Siates  industry  to  install,  test,  and  shake  down 

20  major  first-oi-kind  equipment  or  existing  equipment  in 

21  new  apolications  if  such  arrangements,  in  opinion  of 

22  the  Director  and  the  Board,  will  help  increase  competi- 

23  tiveness  of  participating  industries  in  world  markets; 

21  (5)  to  carry  out  all  functions,  powers,  duties,  and 

25  responsibilities  related. to.  the  Cooperative  Research 
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1  .      Centers  created  under  section  4  and  section  6  of  the 

2  Stevenson-Wydler  Technology  Innovation  Act  of  1980; 

3  and 

4  (6)  to  assist  industry  as  requested,  in  providing  for 

5  the  skilled  workforce  necessary  to  run  high-technology 

6  equipment  including,  bul  not  limited  to,  curriculum  de- 

7  velopment  and  the  establishment  of  model  training  pro- 

8  grams  at  educational  institutions,  industrial  classrooms, 

9  and  elsewhere. 

10  SEC  U.  NATIONAL  BUREAU  OF  TECHNOLOGY  TRANSFER. 

11  The  National  Bureau  of  Technology  Transfer,  in  addi- 

12  tion  to  performing  those  functions  transferred  to  it  under  sec- 

13  tion  5,  shall — 

14  (1)  in  coordination  with  existing  public  and  private 

15  systems  and  in  cooperation  with  the  Office  of  Policy, 

16  /nalysis,  and  Assessment,  develop  and  implement  a 

17  coherent  National  Information  and  Statistics  Policy  di- 

18  rected  to  fuller  and  more  efficient  utilization  of  existing 

19  information  systems  and  the  meeting  of  presently  un- 

20  fulfilled  national  information  needs,  including  the  infor- 

21  mation  required  for  informed  public  and  private  policy 

22  formulation; 

28  (2)  in  cooperation  with  other  puWic  and  private 

24  agencies  and  the  National  Office  of  Policy,  Analysis, 

25  and  Assessment,  develop  comprehensive  computerized 
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1  National  Information  and  Statistics  Data  Banks  and  in- 

2  dexes  to  be  made  readiiy  accessible  to  Federal,  State, 

3  and  local  governments,  business  and  industrial  con- 

4  cerns,  educational  institutions,  and  other  interested  in- 

5  dividuals  and  organizations; 

6  (3)  collect,  analyze,  compile,  and  publish  informa- 

7  tion  concerning  grants  and  contracts  awarded  to  busi- 

8  ness  concerns  by  scientific  and  technological  agencies 

9  of  the  Federal  Government,  and  the  procedures  for 

10  handling   proposals    submitted    by    small  business 

11  concerns; 

12  (4)  assist  individual  business  concerns  in  obtaining 

13  information  regarding  programs,  policies,  regulations, 

14  and  procedures  of  the  Federal  Government,  and  as- 

15  sist  such  businesses  in  dealing  with  the  Federal 

16  Government; 

17  (5)  review  the  Government's  existing  information 

18  collection  and  dissemination  functions  and  facilities  and 

19  recommend  improvements  and  methods  of  filling  infor- 

20  mation  gaps  avoiding  duplication,  creating  an  index 

21  of  information  sources,  and  implementing  maximum 

22  utilization; 

23  (6)  provide  a  full  array  of  information  and  statists 

24  cal  services  regarding  inventions,  technical  information 

25  products,  processes  research,  and  development  from 
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1  the  Federal*  laboratories  and  agencies  as  well  as  for- 

2  eign  advancements; 

3  (7)  act  as  a  repository  of  all  nonproprietary  scien- 

4  tific  and  technical  information  collected  by  Federal 

5  agencies,  including  information  on  technical  innovation 

6  process  and  foreign  manufacturing  technologies;  and 

7  (8)  operate  a  clearinghouse  for  dat*  relating  to 

8  technological  innovation  and  industrial  competence  to 

9  coordinate  available  information  resources  in  the  pri- 

10  vate  sector. 

1 1  SEC.  12.  GENERAL  AUTHORITY  OF  THE  DEPARTMENT. 

12  (a)  In  General.— The  Secretary  shall  have  the  au- 

13  thority,  within  the  limits  of  available  appropriations,  to  do  all 

14  things  necessary  to  carry  out  the  provisions  of  this  Act,  in- 

15  eluding  (but  not  limited  to)  the  authority—  \ 

16  (1)  to  establish  additional  offices  and  other  organi^ 

17  zational  structures  within  the  Department; 

18  (2)  to  prescribe  3uch  rules  and  regulations  as  the 

19  Secretary  det  ms  necessary  governing  the  manner  of 

20  the  Department's  operations  and  its  organization  and 

21  personnel; 

22  (3)  to  make  such  expenditures  as  may  be  neces- 

23  sary  for  administering  the  provisions  of  this  Act; 

24  (4)  to  enter  into  grants,  contracts,  cooperative 

25  agreements,  or  other  arrangements  with  whatever  per- 
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J  sons,  organizations,  or  other  entities  are  deemed  most 

2  useful  by  the  Secretary  to  accomplish  the  purpose  of 

3  this  Act; 

4  (5)  to  acquire,  hold,  and  sell  real  and  personal 

5  property  of  all  kinds  necessary  to  carry  out  the  purpose 

6  of  this  Act; 

7  (6)  to  receive  and  use  funds  and  property  donated 

8  by  others,  if  such  funds  and  property  may  be  used  in 

9  furtherance  of  the  purpose  of  this  Act,  and  to  request 

10  the  Secretary  of  the  Treasury  to  invest  and  reinvest 

11  such  funds  in  securities  of  the  U  ited  States  or  in  st,cu- 

12  riti  s  guaranteed  by  the  United  States,  with  principal 

13  and  interest  deposited  to  the  credit  of  the  Department 

14  and  disbursable  upon  the  order  of  the  Secretary; 

15  (7)  to  accept  and  utilize  the  services  of  voluntary 

16  and  uncompensated  personnel  and  to  provide  tra:i3por- 

17  tation  and  subsistence  as  authorized  by  section  5703  of 

18  title  5,  United  States  Code,  for  persons  serving  without 

19  compensation; 

20  (8)  to  arrange  with  and  reimburse  other  Federal 

21  agencies  for  any  activity  which  the  Department  is  au- 

22  thorized  to  conduct; 

23  (9)  to  receive  funds  from  other  Federal  agencies 

24  for  any  activity  which  the  Department  or  such  other 

25  agencies  are  authorized  to  conduct,  either  in  advance 
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1  of  or  after  performance  of  such  activities  by  the  De- 

2  partment  or  its  contractors; 

3  (10)  to  appoint  and  fix  the  compensation  of  per- 

4  sonael,  including  temporary  personnel  and  consultants, 

5  necessary  to  carry  out  the  provisions  of  this  Act;  and 

6  (11)  to  appoint,  without  regard  to  the  civil-service 

7  laws,  such  advisory  committees  as  shall  be  appropriate 

8  for  the  purpose  of  consultation  with  and  advice  to  the 
&  Department  in  performance  of  its  functions. 

10  (b)  Except  as  provided  otherwise  in  this  Act,  appoint- 

11  ments  of  individuals  under  subsection  (aXlO)  shall  be  made 

12  and  their  compensation  feed  in  accordance  with  the  provi- 

13  sions  of  chapter  51  and  subchapter  III  of  chapter  53  of  tftle 

14  5,  United  States  Code,  except  that  the  Secretary  may,  in 

15  accordance  with  such  policies  as  the  Board  or  the  National 

16  Science  Board  shall  prescribe,  employ  technical  and  profes- 

17  skmal  personnel  ard  fix  their  compensation,  without  regard 

18  to  such  provisions,  as  he  deems  necessary  to  carry  ut  the 

19  purpose  of  this  Act. 

20  SEC.  13.  COORDINATION  OF  PROGRAMS. 

21  (a)  L<  Genebal.— The  Secretary  shall  ensure  that  all 

22  programs  of  the  Department  are  coordinated  with  other  pro- 

23  grams  of  the  Federal  Government,  witb  ihc  private  sector, 

24  and  with  State  ahd  local  government  programs. 
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1  (b)  ASSISTANCE  to  OSTP. — The  Secretary  is  author- 

2  ized  and  directed  to  provide  assistance  to  the  Office  of  Sci- 

3  ence  and  Technology  Policy  upon  its  request. 

4  SEC.  14.  MISCELLANEOUS  PROVISIONS. 

5  (a)  Exercise  of  Authority  Available  to  Secre- 

6  tary  of  Commerce. — The  Secretary  may  exercise  any  au- 

7  thority  available  by  law  to  the  Secretary  of  Commerce  with 

8  respect  to  any  entity  transferred  to  the  Department  by  sec- 

9  tion  5(c),  and  the  actions  of  tht,  Secretary  in  exercising  such 

10  authority  shall  have  the  same  force  and  effect  as  when  exer- 

11  cised  by  the  Secretary  of  Commerce. 

12  (b)  Reallocations  and  Further  Transfers  of 

13  Functions. — The  Secretary  may  allocate  or  reallocate 

14  functions  among  the  organizational  components  of  the  De- 

15  partment  and  make  recommendations  for  transfers  of  func- 

16  tions  to  other  parts  of  the  executive  branch. 

17  (c)  Regional  and  Field  Offices. — The  Secretary 

18  may  establish,  alter,  discontinue,  or  maintain  such  regional 

19  and  other  field  offices  as  the  Secretary  may  find  necessary  or 

20  appropriate  to  perform  the  functions  of  the  Departmeni 

21  (d)  Transfer  of  Funds  Withpt  Department. — 

22  The  Secretary,  when  authorized  in  an  appropriation  Act  in 

23  any  fiscal  year,  may  transfer  funds  from  one  appropriation  to 

24  another  within  the  Department  except  that  no  appropriation 

25  for  any  fiscal  year  shall  be  either  increased  or  decreased  pur- 
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1  suant  to  this  subsection  by  more  than  5  percent  and  no  such 

2  transfer  shall  result  in  increasing  any  vuch  appropriation 

3  above  the  amount  authorized  to  be  appropriated  ther  Jor. 

4  (e)  Annual  Report.— The  Secretary  shall,  as  soon  as 

5  practicable  after  tt^  ^ni  of  each  calendar  year,  make  a  report 

6  to  the  President  for  submission  to  the  Congress  on  the  activi- 

7  ties  of  the  Department  during  the  preceding  calendar  year. 

8  (0  Seal. — The  Secretary  shall  cause  a  seal  of  office  to 

9  be  made  for  the  Department,  of  such  device  as  the  Secretary 

10  shall  approve,  and  judicial  notice  shall  be  taken  ef  such  seal. 

11  (g)  Congressional  Relations.— The  Secretary  shall 

12  keep  the  appropriate  authorizing  committees  of  the  House  ef 

13  Representatives  and  the  Senate  fully  and  currently  informed 

14  with  respect  to  all  the  activities  of  the  Department. 

15  (h)  Salabies  of  Pbincipaj  Officers.— Chapter  53 

16  of  title  5,  United  States  ^ode,  is  amended — 

17  (1)  by  adding  at  the  end  of  section  5312  the  fol- 

18  lowing  new  item: 

19  "Secretary  of  Science  and  Technology"; 

20  (2)  by  adding  at  the  end  of  section  5313  the  fol- 

21  lowing  new  item: 

22  "Deputy  Secretary  of  Science  and  Technology"; 

23  (3)  by  striking  out  "Director,  National  Science 

24  foundation"  in  section  5313; 
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1  (4)  by  adding  at  the  and  of  section  5314  J  the  fol- 

2  lowing  new  item:  j 

3  "Undersecretaries  of  Science  and  Technology 

4  (9)";  I 

5  (5)  by  adding  &t  the  end  of  section  5314  the  fol- 

6  lowing  Dew  item: 

7  "Assistant  Secretaries  of  Science  and  Technology 

8  (9)";  and 

9  (6)  by  adding  at  the  end  of  section  5316  the  fol- 

10  lowing  new  paragraph: 

11  "Miscellaneous  Officers,  Department  of  Science 

12  and  Technology  (10)". 

13  SEC.  15.  TRANSITIONAL,  SAVINGS,  AND  CONFORMING  PRO VI- 

14  SIONS. 

15  (a)  TRAN8FER  AND  ALLOCATION  OF  APPROPRIATIONS 


16  and  Peesonnel.-  Except  as  otherwise  provided  in  this 

17  Act,  the  personnel  employed  in  connection  with,  and  the 

18  assets,  liabilities,  contracts,  property,  records,  and  unexpend- 

19  ed  balance  of  appropriations,  authorizations,  allocations,  and 

20  other  funds  employed,  held,  used,  arising  from,  available  to, 

21  or  to  be  made  available  in  connection  with  the  entities,  func- 

22  tions,  and  offices  (or  portions  thereof)  transferred  by  this  Act, 

23  subject  to  section  1531  of  title  31,  United  States  Code,  shall 

24  be  transferred  to  the  Secretary  for  appropriate  allocation. 

25  Unexpended  funds  transferred  pursuant  to  this  subsection 
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1  shall  be  used  only  for  the  purposes  for  which  the  funds  were 

2  originally  authorized  and.  appropriated. 

3  ,  (b)  Effect  on  Pebsonnbi-.— (1)  Except  as  otherwise 

4  provided  in  this  Act,  the  transfer  pursuant  to  this  title  of  full- 

5  time  personnel  (except  special  Government  employees)  and 

6  part-time  personnel  holding  permanent  positions  shall  not 

7  cause  any  such  employee  to  be  separated  or  reduced  in  grade 

8  or  compensation  for  one  year  after  the  date  of  transfer  to  the 

9  Department. 

10  (2)  Any  person  who,  on  the  day  preceding  the  effective 
11 .  date  of  this  Act,  held  a  position  compensated  in  accordance 

12  with  the  Executive  Schedule  prescribed  in  chapter  53  of  title 

13  5,  United  States  Code,  and  who,  without  a  break  in  service, 

14  is  appointed  in  the  Department  to  a  position  having  duties 

15  comparable  to  the  duties  performed  immediately  preceding 

16  such  appointment  shall  continue  to  be  compensated  in  such 

17  new  position  at  no*  less  than  the  rate  provided  for  such  previ- 

18  ous  position,  for  the  duration  of  the  service  of  such  person  in 

19  such  new  position. 

20  (c)  Incidental  transfers.— (1)  The  Director  of  the 

21  Office  of  Management  and  Bml?et,  at  such  time  or  times  as 

22  the  Director  shall  provide,  is  authorized  and  directed  to  make 

23  such  determinations  as  may  be  necessary  with  regard  to  the 

24  entities,  functions,  offices,  or  portions  thereof  transferred  by 

25  this  Act,  and  to  make  such  additional  incidental  dispositions 
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1  of  personnel,  assets,  liabilities,  grants,  contracts,  property, 

2  records,  and  unexpended  balances  of  appropriations,  authori- 

3  sations,  allocations,  and  other  funds  held,  used,  arising  from, 

4  available  to,  or  to  be  made  available  in  connection  with  such 

5  functions,  offices,  or  portions  thereof,  as  may  be  necessary  to 

6  carry  out  the  provisions  of  this  Act.  The  Director  shall  pro- 

7  vide  for  the  termination  of  the  affairs  of  all  entities  terminat- 

8  ed  by  this  Act  and  for  such  further  measures  and  dispositions 

9  as  may  be  necessary  to  effectuate  the  purposes  of  this  Act. 

10  (2)  After  consultation  with  the  Director  of  the  Office  of 

11  Personnel  Management,  the  Director  of  the  Office  of  Man- 

12  agement  and  Budget  is  authorized,  at  such  time  as  the  Direc- 

13  tor  of  the  Office  of  Management  and  Budget  provides,  to 

14  make  such  determinations  as  may  be  necessary  with  regard 

15  to  the  transfer  of  positions  within  the  Senior  Executive  Serv- 
1C  ice  in  connection  with  functions  and  offices  transferred  by  this 

17  Act. 

18  (d)  Savings  PROVISIONS.— (1)  All  orders,  determina- 

19  tions,  rules,  regulations,  permits,  grants,  contracts,  certifi- 

20  cates,  licenses,  and  privileges — 

21  (A)  which  hav->  been  issued,  made,  granted,  or  al- 

22  lowed  to  become  effective  by  the  President,  any  Feder- 

23  al  department  or  agency  or  official  thereof,  cr  by  a 

24  court  of  competent  jurisdiction,  in  the  performance  of 
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1  functions  which  are  transferred  under  this  Act  to  the 

2  Secretary  or  the  Department,  and 

3  (ji)  which  are  in  effect  at  the  time  this  Act  takes 

4  effect,! 

5  shall  continue  in  effect  according  to  their  terms  until  modi- 

6  fied,  terminated,  superseded,  set  aside,  or  revoked  in  accord- 

7  ance  with  ihe  law  by  the  President,  the  Secretary,  or  other 

8  authorized  ^official,  a  court  of  competent  jurisdiction,  or  by 

9  operation  of  law. 

10  (2KA)  The  provisions  of  this  Act  shall  not  affect  any 

11  proceeding?,  including  notices  of  proposed  rulemaking,  or  any 

12  application  for  any  license,  permit,  certificate,  or  financial  as- 

13  sistance  pending  on  the  effective  date  of  this  Act  before  any 

14  department,  agency,  commission,  or  component  thereof,  func- 

15  tions  of  *vhich  are  transferred  by  this  Act.  Such  proceedings 

16  and  applications,  to  the  extent  that  they  relate  to  functions  „j 

17  transferred,  shall  be  continued. 

18  (B)  Orders  shall  be  issued  in  such  proceedings,  appeals 

19  shall  be  taken  therefrom,  and  payments  shall  be  made  pursu- 

20  ant  to  such  orders,  as  if  this  Act  had  not  been  enacted. 

21  Orders  issued  in  any  such  proceedings  shall  continue  in  effect 

22  until  modified,  terminated,  superseded,  or  revoked  by  the 

23  Secretary,  by  a  court  of  competent  jurisdiction,  or  by  oper- 

24  ation  of  law. 
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1  (C)  Nothing  in  this  paragraph  shall  be  deemed  to  prohib- 

2  it  the  discontinuance  or  modification  of  any  such  proceeding 

3  under  {he  same  terms  and  conditions  md  to  the  same  extent 

4  that  such  proceeding  could  have  been  tiiscontinued  or  modi- 

5  fied  if  this  Act  had  not  been  enacted. 

6  (D)  The  Secretary  is  authorized  to  promulgate  regula- 

7  tions  providing  for  the  orderly  transfer  of  proceedings  contin- 

8  ued  under  this  subsection  to  the  Department. 

9  (3)  Except  as  provided  in  paragraph  (5) — 

10  (A)  the  provisions  of  this  Act  shall  not  affect  suits 

11  commenced  prior  to  the  effective  date  of  this  Act,  and 

12  (B)  in  all  such  suits,  proceedings  shall  be  had,  ap- 

13  peals  taken,  and  judgments  rendered  in  the  sarac 

14  manner  and  effect  as  if  this  Act  had  not  been  cnattcu. 

15  (4)  No  suit,  action,  or  other  proceeding  commenced  by 

16  or  against  any  officer  in  the  official  capacity  of  such  individ- 

17  ual  as  an  officer  of  any  department  or  agency,  functions  of 

18  which  are  transferred  by  this  Act,  shall  abate  by  reason  of 

19  the  enactment  of  this  Act.  No  cause  of  action  by  or  against 

20  any  department  or  agency,  functions  of  which  are  transferred 

21  by  this  Act,  or  by  or  against  any  officer  thereof  in  the  official 

22  capacity  of  such  officer  shall  abate  by  reason  of  the  enact- 

23  ment  of  this  Act. 

24  (9)  If,  before  the  date  on  which  this  Act  takes  effect, 

25  any  department  or  agency,  or  officer  thereof  in  the  official 
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1  capacity  of  jsuch  officer,  is  a  party  to  a  suit,  and  under  this 

2  Act  any  function  of  such  department,  agency,  or  officer  is 

3  transferred  jto  the  Secretary  or  any  other  official  of  the  De- 

4  partment,  then  such  suit  shall  be  continued  with  the  Secre- 

5  tu*y  or  othdr  appropriate  official  of  the  Department  substitut- 

6  ed  or  added  as  a  party. 

7  (6)  Orders  and  actions  of  the  Secretary  in  *he  exercise  of 

8  functions  transferred  under  ;his  Act  shpil  be  subject  to  judi- 

9  cial  review  ito  the  same  extent  and  in  the  same  manner  as  if 

10  such  ordersjand  actions  had  been  by  the  agency  or  office,  cr 

11  part  the<-eo^  exercising  such  functions  immediately  preceding 

12  their  transfer.  Any  statutory  requirements  relating  to  notice, 

13  hearings,  action  upon  the  record,  or  administrative  review 

14  that  apply  to  any  function  transferred  by  this  Act  shall  apply 

i 

15  to  the  exercise  of  such  function  by  the  Secretary. 

16  (e)  Reference. — With  respect  to  any  function  trans- 

17  ferrea  by  th|s  Act  and  exercised  on  or  after  the  effective  date 

18  of  this  Act,  reference  in  any  other  Federal  law,  rule,  regula- 

19  tion,  or  other  official  paper  to  any  department,  commission, 

20  or  agency  qr  any  officer  or  office  the  functions  of  which  are 

21  so  transfe.ijcd  shall  be  deemed  to  refer  to  the  Secretary, 

22  other  official,  or  component  of  the  Department  to  which  this 

23  Act  transfers  such  functions. 

! 
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1   SEC.  16.  AUTHORIZATION  OF  APPROPRIATIONS. 

°         Appropriations  are  authorized  for  the  functions  specifi- 

3  cally  set  forth  in  this  Act.  The  Secretary,  within  90  days 

4  after  the  date  of  the  enactment  of  this  Act,  shall  submit  to 

5  the  Congress  recommendations  for  such  additional  authoriza- 

6  tions  of  appropriations  for  fiscal  years  1988  and  1989  as  may 

7  be  necessary  to  carry  out  the  responsibilities  contained  in  this 

8  Act. 

9  SEC.  17.  EFFECTIVE  DATE  AND  INTERIM  APPOINTMENTS. 

10  (a)  Effective  Date. — (1)  This  Act  shall  take  effect 

11  180  days  after  the  first  Secretary  takes  office,  or  on  such 

12  earlier  date  (after  the  date  of  the  enactment  of  this  Act)  as 

13  the  President  may  prescribe  and  publish  in  the  Federal  Reg- 

14  ister;  except  that  at  any  time  after  the  date  of  the  enactment 

15  of  this  Act — 

16  (A)  any  of  the  officers  provided  for  in  section  7 

17  may  be  nominated  and  appointed,  as  provided  for  in 

18  such  section;  and 

19  (B)  the  Secretary  may  promulgate  regulations  to 

20  implement  this  Act  and  carry  out  its  purpose. 

21  (2)  Funds  available  to  any  department  or  agency  (or  any 

22  official  or  component  thereof),  the  functions  or  offices  of 

23  which  are  transferred  to  the  Secretary  or  the  Department  by 

24  this  Act,  may,  with  the  approval  of  the  Director  of  the  Office 

25  of  Management  and  Budget,  be  used  to  pay  the  compensation 

26  and  expenses  of  any  officer  appointed  pursuant  to  this  Act 
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1  and  other  transitional  and  planning  expenses  associated  with 

2  the  establishment  of  the  Department,  or  with  the  transfer  of 

3  functions  or  offices  thereto,  until  such  time  as  funds  for  such 

4  purposes  are  otherwise  available. 

5  (b)  Interim  Personnel.— (1)  With  the  consent  of  the 

6  appropriate  department  or  agency  head  concerned,  the  Secre- 

7  tary  is  authorized  to  utilize  the  services  of  such  officers,  em- 

8  ployees,  and  other  personnel  of  the  departments  and  agencies 

9  from  which  functions  or  offices  have  been  transferred  to  the 

10  Secretary  or  the  Department  by  this  Act,  and  fund5  appropri- 

11  ated  to  such  functions  or  offices,  for  such  period  of  time  as 

12  may  reasonably  be  needed  to  facilitate  the  orderly  implemen- 

13  tation  of  this  Act. 

14  (2)(A)  In  the  event  that  any  officer  required  by  this  Act 

15  to  be  appointed  by  and  with  the  advice  and  consent  of  the 

16  Senate  shall  not  have  entered  upon  office  on  the  effective 

17  date  of  this  Act  and  that  the  services  of  another  officer  or 

18  employee  cannot  be  utilized  as  provided  in  paragraph  (1),  and 

19  notwithstanding  any  other  provision  of  law,  the  President 

20  may  designate  an  officer  in  the  executive  branch  to  act  in 

21  such  office  for  120  days  or  until  the  office  is  filled  as  provided 

22  in  this  Act,  whichever  first  occurs. 

23  (B)  Any  officer  acting  in  an  office  in  the  Department 

24  pursuant  to  the  provisions  of  subparagraph  (A)  shall  receive 
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1  compensation  at  the  rate  prescribed  for  such  office  under  this 

2  Act. 

O 
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Testimony  of  Or.  Russell  C.  Drew 
On  Behalf  of  the 
Institute  of  Electrical  and  Electronics  Engineers,  Inc. 
Addressing 

The  National  Policy  and  Technology  Foundation  Bill 
and 

The  Department  of  Science  and  Technology  Act 
Before  the 

The  Science,  Research  and  Technology  Subcommittee, 
House  Science,  Space  and  Technology  Committee 
April  30,  1987 


Mr.  Chairman: 

I  am  pleased  to  have  this  opportunity  to  testify  on  behaK  of  toe  US  Activities 
Board  of  the  IEEE  on  two  measures  that  have  been  introduced  to  deal  with  major 
issues  of  concern  to  our  organization —  the  competitiveness  of  US  Industry  and 
the  health  of  science  and  technology  1n  this  nation.   Our  concern  predates  these 
proposals  and  has  been  the  subject  of  testimony  presented  by  the  IEEE  over  the 
past  several  years.   The  continued  decline  of  the  US  balance  of  trade  for  high 
technology  products  as  well  as  the  sense  o"  frustration  that  has  resulted  from 
the  inability  to  define  clear  solutions  to  the  problem  has  heightened  the  sense 
of  urgency  for  action  both  by  the  public  and  private  sectors. 

In  this  context,  the  two  bills  being  considered  here  today,  the  National  Policy 
and  Technology  Foundation  Act  and  the  Department  of  Science  and  Technology  Act, 
are  a  valuable  first  step  toward  the  definition  of  new  measures  to  mobilize  our 
scientific  and  engineering  resources  and  direct  these  resources  more  effectively 
toward  the  solution  of  our  current  problems.   We  support  them  in  principle  and 
strongly  endorse  further  discussion  and  refinement  over  the  coming  months. 

It  1s  difficult  to  know  where  to  begin,  In  commenting  on  the  many  complex  rela- 
tionships that  are  involved  in  the  two.bills,  and  the  many  aspects  of  technology 
policy  that  are  addressed.   Rather  than  proceed  through  the  two  bills  systemati- 
cally, a  process  that  we  will  be  happy  to  carry  out  later  with  your  staff,  let 
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me  focus  my  comments  upon  the  broad  principles  and  objectives  of  the  bills  and 
their  major  features. 

In  general,  a  useful  technique  for  revieHng  such  legislation  1s  to  consider 
first,  whether  there  1s  a  problem  that  needs  attention;  second,  whether 
Government  has  a  role  1n  solving  the  problem;  and  finally,  whether  the  proposed 
solution  a)  addresses  the  problem,  and  b)  has  some  likelihood  of  working,  1f 
enacted.   With  respect  to  the  first  of  these,  it  1s  clear  that  a  great  deal  of 
attention  has  been  given  to  such  evidence  of  our  current  difficulties  as  balance 
of  traie  data  and,  in  particular  to  the  practices  of  our  trading  partner,  Japan, 
as  symptomatic  of  our  overall  decline  and  the  type  of  competition  that  we  face. 
However,  there  is  a  tendency  to  proceed  from  this  data  to  blame  "an  absence  of 
consistent,  rational,  nationally  visible  and  accepted  public  policy"  as  a  prime 
cause  of  the  problem.   This  appears  to  place  a  bit  too  much  priority  on  public 
policy  as  a  causal  factor,  with  the  very  dangerous  prospect  that  the  public 
could  be  led  to  expect  that  simply  finding  the  right  new  public  policy  measures 
will  "get  us  out  of  this  mess."  This  oversimplifies  the  problem  and  carries 
some  risks  with  it. 

Given  that  it  1s  a  great  deal  easier  to  point  to  the  obvious  evidences  of  our 
problems  (trade  balances,  deficits,  etc.)  than  to  identify  the  underlying  fac- 
tors, let  me  nevertheless  make  an  attempt  at  the  risky  task  of  characterizing 
some  of  these  factors.   It  appears  to  roe  that  the  root  causes  of  our  current 
difficulties  involve  <ocietal  attitudes,  failures  in  our  educational  systems, 
the  proliferation  of  "professional  managers"  with  no  knowledge  of  technology, 
the  growing  fact-of-life  of  a  global  economy,  and  the  cumulative  burden  of  pro- 
viding a  security  umbrella  for  the  free  world,  ds  well  as  a  variety  of  public 
policy  deficiencies.   Some  of  these  are  susceptible  to  legislative  action  and 
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some  are  not.   Thus,  an  effort  to  treat  the  total  problem  would  Involve  reform 
of  a  number  of  Institutions,  a  broad  program  to  build  public  awareness,  and 
extensive  private  sector  contributions,  as  well  a?  new  legislative  measures. 
Vn  pleased  to  report  that  the  engineering  community,  and  the  IEEE  1n  par- 
ticular, huve  recognized  the  broader  aspects  of  the  problem  and  are  helping  to 
address  such  Issues  as  pre-college  math  and  science  education  needs,  management 
practices  as  th»y  apply  to  the  Improved  utilization  of  the  engineering  work- 
force, continuing  education  1n  the  profession,  and  other  related  matters  that 
are  mostly  outside  of  the  domain  of  Federal  legislation. 

Restated  1n  a  somewhat  different  way,  what  I  am  saylnq  1s  that  the  problems  we 
face  are  large  and  complex,  of  very  great  consequence  to  the  no*1on,  and  involve 
not  only  the  need  for  legislative  remedies,  but  also  the  need  to  mobilize  all 
elements  of  our  society.   With  this  1n  mind,  remedies  will  be  difficult  to  Iden- 
tify and  even  more  difficult  to  Implement.   But  *e  must  try  to  define  solutions, 
debate  them  in  public  forums,  and  based  upon  this  debate,  refine  the  proposed 
solutions  Into  workable  legislation  or  other  actinn-orlented  programs.   Let  me 
complement  you  and  the  other  members  of  this  comm  ttee  for  your  continued 
pioneering  efforts  In  this  regard.   The  two  bills  highlight  very  important 
missing  elements  of  national  policy,  and  constitute  a  very  constructive  first 
step  in  the  process  I  have  just  described.   We  also  look  forward  to  the  1n  depth 
review  of  technology  policy  that  this  cvinlttee  will  be  conducting  over  the  next 
year  or  so  as  an  opportunity  to  provide  additional  Inputs  from  time  to  time  and 
to  participate  in  the  public  debate  trat  1s  needed  on  this  Important  topic. 

Now,  let  me  move  to  the  specific  bills  that  have  been  introduced.   First,  the 
National  Policy  and  Technology  Foundation  Act. 
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Brlefly,  the  roles  of  the  Foundation  can  be  summarized  as  1)  Information 
gathering  and  dissemination,  2)  policy  analysis,  3)technology  development, 
4)human  resource  development,  and  5)technology  transfer,  Including  the  Patent 
and  Trademark  Office.    In  addition,  there  are  several  functioning  offices  and 
programs  that  Would  be  transferred  to  the  new  foundation,  on  the  premise  that 
they  would  find  a  more  hospitable  home  1n  the  foundation  than  where  they  are 
presently  located. 

The  proposed  legislation  deals  with  the  problem  of  Improved  Information  flgw  to 
the  private  sector  via  a  proposed  National  Information  Office.   Quite  a  bit  of 
the  data  that  1s  to  be  the  concern  of  that  office  1s  currently  already  available 
from  various  private  and  public  data  sources.    It  1s  not  generally  assembled 
Into  a  unified  and  reasonably  consistent  data  base,  however  and  this  could  be  a 
valuable  function  for  the  Foundation.    I  believe  1t  1s  Important  that,  1n 
dealing  with  this  problem,  great  care  be  taken  to  avoid  replacing  private  sector 
suppliers  of  this  Information  with  a  Federal  government  source.   Perhaps  a 
workable  arrangement  would  be  to  require  the  Foundation  to  utilize  private 
resources  whenever  these  are  available,  and  Include  adequate  payment  for  data 
that  was  redistribute  by  the  Foundation  to  customers  that  might  otherwise  have 
obtained  the  data  from  the  private  supplier.    W1tb  this  caveat,  1t  appears  that 
the  Information  and  data  function  would  be  a  valuable  asset  for  both  Industry 
and  government  and  that  a  suitably  structured  function  of  this  nature  would  be 
desirable  as  part  of  the  Foundation. 

A  particularly  Important  aspect  of  the  Information  collection  and  dissemination 
function  for  the  Foundation  1s  Information  about  technological  advances  made 
overseas  and  about  export  markets  and  foreign  sales  opportunities.  Greater 
availability  of  transUtions  of  foreign  journals  could  also  enhance  more  rapid 
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awarsness  of  progress  being  nude  1n  key  fields  by  other  nations  and  thus  facili- 
tate access  to  new  Inventions  early  1n  their  development  cycle. 

We  also  endorse  the.  second  role,  that  of  policy  assessment,  .which  1s  based  upon 
the  premise  that  there  1s  an  Important  gap  1n  the  policy  process  regarding  the 
effective  utilization  of  our  national  technological  capacity.   The  bill  properly 
recognizes  that  1t  1s  not  the  lack  of  technology  policies  that  1s  a  problem,  but 
rather  the  lack  of  some  cross-cutting  or  consistent  basis  for  all  of  the 
fragmented  and  sometimes  contradictory  technology  policies  that  have  been  put  1n 
place  to  solve  some  specific  crisis  or  another.     This  function  1s  also  valuable 
as  an  aid  to  the  definition  of  policy  options  and  their  evaluation.   Again,  the 
work  by  the  Foundation  staff  should  not  replace  the  contributions  of  private 
sector  sources,  particularly  university  groups  working  1n  the  field.   There  are 
relatively  few  such  groups  today,  a  reflection  of  the  lack  of  adequate  external 
financial  support.   One  of  the  useful  roles  of  the  Foundation  would  be  to  stimu- 
late development  of  centers  of  excellence  at  universities  or  not-for-profit 
Institutes  for  the  study  and  advancement  of  technology  policy  analyses.   A  very 
modest  Investment  1n  this  area  could  have  very  Urge  payoffs  1n  the  future  and 
would  yield  a  much  better  understanding  of  the  complex  Interrelationships  bet- 
ween technological  advances  and  the  various  Incentives  or  disincentives  that  are 
Implicit  1n  our  current  system. 

The  third  major  function,  technology  development,  Includes  programs  from  the  NSF 
and  the  Department  of  Commerce.   While  the  assumption  1s  that  there  will  be  a 
more  nospltable  home  for  the  transferred  programs  than  1n  their  current  loca- 
tions, this  may  not  be  entirely  true.   For  example,  the  Directorate  of 
Engineering  1n  NSF,  while  having  to  compete  with  the  other  d1sdpl1ne-or1ented 
directorates  within  the  MSF  for  Increased  funding,  has  shown  signs  of  emerging 
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from  Its  previous  second-class  citizen  status  to  become  one  of  the  priority 
areas  within  the  NSF.    If  the  new  Foundation  Is  created,  It  would  not  be 
Inappropriate  to  shift  the  Engineering  Directorate  to  It,  because  of  the 
synergism  with  other  technology-oriented  programs.   But  the  need  for  a  new  home 
for  the  Directorate  Is  not  a  reason  for  the  proposed  Foundation.    In  general,  If 
a  new  Foundation  Is  created,  It  should  have  some  substantial  operating  programs, 
and  the  ones  that  have  been  Identified  seem  appropriate. 

In  this  regard,  the  special  attention  devoted  to  small  business  seems  par- 
ti cuU.ly  appropriate.   One  of  the  previous  great  strengths  of  the  US  economic 
system  has  been  Its  flexibility  and  the  disaggregation  of  decision-making  that 
facilitates  the  generation  of  new  products  quickly  to  take  advantage  of  new 
market  opportunities.    There  appears  to  have  been  a  significant  "hardening  of 
the  arteries"  1n  larger  firms  In  recent  years  and  a  distinct  lack  of  the 
willingness  to  take  the  risks  needed  either  to  move  quickly  or  to  make  the  long- 
term  Investments  to  generate  new  products.    To  a  large  extent,  the  really  new 
products  are  being  generated  by  small  businesses  ?nd  find  their  way  Jnto  large 
firms  through  acquisition  or  license  arrangements.   That  we  have  been  able  to 
take  advantage  of  these  alternate  routes  to  Innovation  Is  a  tribute  to  our 
flexibility  and  resilience. 

In  the  years  ahead  we  will  need  both  dynamic  and  vigorous  largs  businesses  and 
creative  new  small  businesses,  since  both  ha*e  Important  roles  to  play.    In  par- 
ticular, large  businesses  need  to  be  given  more  Incentives  to  modernize  and  to 
Initiate  new  products  attractive  to  the  world  marketplace,  rather  than  dissipate 
their  resources  In  either  battling  or  Initiating  take-over  attempts.  Small 
businesses  need  more  access  to  Federal  contracting  and  to  the  Informatlcn 
resources  necessary  to  permit  them  to  become  more  aware  of  competitive  oppor- 
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tunltles  for  export  of  their  products.   The  SBIR  program  has  been,  1n  my  view,  a 
great  success  story  of  a  technology  policy  Initiative  that  has  paid  off  and  will 
continue  to  yield  dividends  over  the  coming  years.   There  may  be  changes  that 
can  be  Incorporated  that  would  make  1t  even  more  effective,  and  these  would  be 
an  Important  topic  for  the  proposed  Foundation. 

The  fourth  major  function,  dealing  with  human  resources,  1s  a  particularly 
significant  role  for  the  proposed  Foundation.     A  key  factor  1n  the  utilization 
and  expansion  of  our  technology  base  1s  an  adequate  supply  of  trained  engineers 
supported  by  skilled  technicians.   The  system  for  production  of  new  engineers 
has  been  studied  extensively  recently  and  continues  to  receive  attention  by  aca- 
demic leaders  and  by  the  various  professional  societies,  and  I  will  not  conment 
on  the  adequacies  or  Inadequacies  of  the  educational  system  at  this  time. 
However,  1t  Is  Important  to  note  that  this  system  operates  very  much  1n  an  open 
loop,  that  1s,  there  Is  no  structured  relationship  between  the  output  of  new 
engineers  and  the  demand  for  such  skilled  Individuals  1n  the  economy.  An 
Improved  understanding  of  the  dynamics  of  the  profession,  particularly  1n  anti- 
cipation of  prospective  Increased  needs,  would  be  very  valuable.  Previous 
efforts  to  stimulate  the  supply  of  engineers,  particularly  1n  the  early  part  of 
the  1960s,  turned  out  to  be  out  of  phase  with  the  decreasing  demands  as  the 
space  program  cut  back  1n  the  wake  of  Apollo  and  the  result  was  the  demoralizing 
picture  of  highly  trained  engineers  pumping  gas  or  driving  taxi  cabs.    We  need 
to  avoid  such  mistakes  and  we  also  need  to  be  able  to  anticipate  Increased 
demands,  as  well. 

The  remaining  majc*  function,  the  promotion  of  technology  transfer,  f<  also  well 
recognized  as  an  Important  area  for  government  assistance.   The  Patent  system, 
specified  1n  the  Constitution  of  the  United  States,  probably  can  lay  claim  to  be 
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technology  policy  number  one.    It's  purpose  was  to  provide  an  Incentive  to  pro- 
mote technology  transfer  by  giving  a  financial  benefit  to  Inventors  and  a  period 
of  guaranteed  rights  1n  return  for  public  disclosure  of  their  technology.  We 
need  to  keep  these  objectives  1n  mind  and  ensure  that  we  have  a  functioning  and 
up-to-date  patent  system  that  continues  to  be  an  effective  Incentive  to  Inven- 
tion.   The  IEEE  has  encouraged  greater  Inventor  rights  for  work  done  for 
employers.    In  general,  we  believe  both  the  employer  and  the  Individual  Inventor 
will  profit  from  such  Increased  Incentives  to  Individual  creativity.    The  pro- 
posed Foundation  would  provide  a  forura  for  further  reform  of  Industrial  patent 
policies  and  a* return  of  more  effective  Incentives  for  US  Inventors. 

Taken  together,  the  various  functions  that  have  been  proposed  for  the  Foundation 
present  an  Impressive  array  of  challenges.   The  details  of  the  various  functions 
clearly  need  additional  work  and  refinement.   There  1s  a  degree  of  "fuzzlness" 
about  some  of  the  functions  and  missions  that  needs  to  be  clarified.    In  some 
areas,  the  assignments  appear  to  be  "mission  Impossible",  yet  the  large  body  of 
the  material  and  the  principles  that  have  been  enunciated  deal  with  an  Important 
national  need  that  demands  urgent  attention,  and  we  support  continued  work  to 
develop  this  Mil  Into  a  form  that  can  become  law. 

The  second  bill,  establishing  a  Department  of  Science  and  Technology,  raises  an 
Issue  that  has  engaged  this  committee  1n  previous  years,  and  has  had  the  benefit 
of  extensive  testimony  by  numerous  witnesses.    In  the  oft-used  phrase,  "If  n 
Isn't  broke,  don't  fix  1t",  there  1s  a  useful  principle  that  needs  to  be  kept  1n 
mind  1n  this  legislation.   Given  the  broad  perception  of  a  problem —  Industrial 
competitiveness —  and  the  growing  appreciation  of  the  nature  of  the  changed 
International  competitive  environment,  any  corrective  measure  should  be  oriented 
and  structured  to  strengthen  the  Industrial  performers  who,  1n  the  final  analy- 
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sis,  will  be  responsible  for  generating  the  better,  more  cost-effective  products 
that  are  needed  to  turn  around  the  current  situation. 

The  rather  limited  version  of  the  Department  of  Science  and  Technology  that  is 
Included  in  the  current  bill  has  elements  of  an  increased  focus  on  technology 
married  with  thf  NSF,  which  is  almost  exclusively  focused  on  basic  research. 
This  suggests  the  prcspect  of  coordinated  science  and  technology  efforts  through 
the  office  of  the  Soc  ftary  of  the  Department.    However,  the  nature  of  the 
problems  and  many  of  the  performers  are  very  different  in  the  two  areas,  which  I 
suspect  will  lead  to  an  uncomfortable  wrnaQe  between  the  two.   Having  two 
separa  e  policy  boards,  a  Science  Bo*rd  and  a  Technology  Board,  will  also  create 
rivalries  and  conflicts  that  are  not  likely  to  be  of  benefit  to  either  area.  A 
single  board  that  spans  the  two  areas  1s  much  to  bt  preferred. 

Bit  the  question  to  be  answered  1s  whether  there  Is  an  advantage  to  have  the 
various  elements  in  a  DST  compared  with  a  separate  Nitlonal  Policy  and 
Technology  Foundation.   For  all  of  the  reasons  that  have  been  cited  aarlier  in 
my  testimony,  the  Foundation  appears  to  fill  an  Important  gap  1n  our  national 
treatment  of  technology  policy  and  also  consolidates  impo-tant  aspects  of  its 
Implementation.   The  additional  advantages  of  a  Department  of  Science  and 
Technology  beyond  the  Foundation  concept  are  less  apparent    However,  we  believe 
the  proposal  should  be  given  careful  consideration  1n  the  context  of  the  current 
crisis  that  we  face  1n  Industrial  competitiveness.    It  should  be  given  the  test 
of  relevance— does  this  step  make  a  positive     ,itr1but1on  to  the  solution  of  our 
problem? 

In  summary,  Mr.  Chairman,  we  applaud  your  efforts  and  the  efforts  of  the  ccooit- 
tee  to  focus  attention  on  the  very  critical  role  that  technology  can  and  should 
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play  1n  helping  the  US  deal  with  the  current  problems  with  our  foreign  trade 
balance  and  with  the  future  health  of  the  US  economy.   Effective  exploitation  of 
high  technology  to  Improve  our  Industrial  processes  and  to  generate  new  products 
will  be  essential  to  our  national  well-being,  and  given  the  vital  role  that  we 
play  1n  derendlng  the  free  world,  will  be  of  consequence  to  people  throughout 
the  world.   W'thout  the  coherent  development  of  new  policies  1n  such  diverse 
areas  as  taxes,  human  resources,  labor  standards,  capital  formation,  stock  tran- 
sactions and  corporate  takeovers,  graduate  education,  and  other  areas  that  have 
a  significant  Impact  upon  our  ability  to  generate  and  effectively  use  tech- 
nology, we  risk  further  serious  deterioration  in  our  current  position. 
Therefore,  we  strongly  support  broad  discussion  of  the  measures  you  are  con- 
sidering and  look  forward  to  the  opportunity  to  give  further  comments  and 
suggestions  1n  the  coming  months.   We  believe  that  there  1s  precious  little  time 
to  act  on  these  Issues,  yet  there  1s  a  need  to  build  consensus  and  to  refine  the 
concepts* 

This  completes  my  preparsd  statement.    I  will  be  pleased  to  respond  to  any 
questions  you  may  have. 
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Mr.  Brown.  We  will  look  forward  to  continuing  with  our  close 
communications  and  cooperation  with  you. 

To  illustrate  how  flexible  this  Subcommittee  is,  before  we  ques- 
tion this  panel,  I  am  going  to  ask  one  member  of  the  next  panel  to 
come  up  who  has  a  time  problem  and  must  leave. 

Dr.  Kerber,  could  you  pull  up  a  chair  at  the  end  here?  We  appre- 
ciate your  willingness  to  show  your  flexibility  in  this  regard  by  pre- 
senting your  statement  and  then  we  will  have  a  chance  to  question 
you  at  least  briefly  and  then  the  rest  of  the  panel  before  we  take 
up  the  last  panel  which  is  basically  relating  to  the  chip  situation. 

STATEMENT  OF  RONALD  L.  KERBER,  DEPUTY  UNDER  SECRE- 
TARY OP  DEFENSE  FOR  RESEARCH  AND  ADVANCED  TECHNOL- 
OGY, DEPARTMENT  OF  DEFENSE,  ACCOMPANIED  BY  EGBERT 
MAYNARD,  DIRECTOR  OF  COMPUTER  AND  ELECTRONICS  TECH- 
NOLOGY 

Dr.  Kerber.  Thank  you,  Mr.  Chairman  and  members  of  the  Com- 
mittee. I  appreciate  your  flexibility  in  allowing  me  to  appear  before 
you  at  this  time. 

I  want  to  discuss  today  the  growing  problem  of  U.S.  dependency 
on  foreign  suppliers  for  semiconductors  used  in  weapon  systems 
and  the  problems  associated  with  the  long  term  viability  of  this 
segment  of  the  U.S.  industrial  base  to  continue  to  be  the  principal 
supplier  of  .electronics  for  the  Department  of  Defense  and  its  sys- 
tems contractors. 

In  fact,  I  have  with  me  today  Mr.  Egbert  Maynard,  Director  of 
Computer  and  Electronics  Technology  for  the  purpose  of  answering 
questions  you  may  have  in  his  particular  area  of  expertise. 

I  also  have  a  prepared  statement  which  I  would  like  to  submit 
for  the  record. 

Mr.  Brown.  Without  objection,  the  statement  will  appear  in  full. 
Would  your  colleague  be  able  to  stay  after  you  have  left? 
Dr.  Kerber.  Yes. 

First,  I  would  like  to  provide  you  with  a  summary  of  the  recent 
findings  of  the  Defense  Science  Board  which  addressed  the  impor- 
tance of  the  semiconductor  industry  to  economic  strength  and  na- 
tional security.  Secondly,  I  would  like  to  address  specific  areas  of 
interest  to  the  panel  concerning  potential  private  and  public  efforts 
to  address  the  problems. 

In  December  1985,  the  Defense  Science  Board  was  requested  to 
organize  a  task  force  to  address  the  impact  of  the  dependency  of 
the  U.S.  military  on  foreign  sources  for  semiconductor  devices.  The 
task  force  was  chaired  by  Mr.  Norman  Augustine,  president  of 
Martin-Marietta  Corp.,  and  recently  completed  a  10  month  effort 
during  which  it  solicited  input  from  all  interested  parties. 

The  task  force  concluded  that  while  our  dependency  on  foreign 
sources  is  modest  today,  semiconductor  manufacturing  trends  indi- 
cate that  we  will  soon  become  highly  dependent  on  foreign  sources 
if  immediate  actions  are  not  taken.  The  most  significant  finding  of 
the  task  force  was  that  semiconductor  technology  leadership  is  rap- 
idly eroding  which  has  serious  implications  on  the  nation's  econo- 
my and  national  security. 

In  their  words, 
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The  U.S.  defense  strategy  lies  upon  technologically  superior  weapons  to  overcome 
the  numerical  advantage  of  our  adversaries.  Our  capability  to  field  technologically 
superior  weapons  may  soon  be  dangerously  eroded.  The  superiority  of  defense  sys- 
tems of  all  types  is  directly  dependent  upon  superior  electronics,  a  force  multiplier 
which  not  only  enhances  the  performance  of  the  weapon  systems  themselves,  but 
also  maximizes  the  efficiency  of  their  application  through  sophisticated  intelligence, 
communication  and  command  and  control.  Electronics  technology  is  the  foundation 
upon  which  much  of  our  defense  strategy  and  capabilities  are  built  The  U.S.  has 
historically  been  the  technology  leader  in  electronics.  Superiority  in  the  application 
of  innovation  no  longer  exists  and  the  relative  stature  of  our  technology  base  in  this 
area  is  steadily  deteriorating. 

In  the  1960's,  the  Department  of  Defense  was  the  dominant  pro- 
curer of  semiconductors  in  the  United  States  and  it  was  because  of 
this  fortuitous  synergism  that  existed  between  the  needs  of  the  De- 
fense Department  and  the  semiconductor  industry  that  it  was  able 
to  grow  so  rapidly. 

Today,  the  U.S.  military  acquires  less  than  3  percent  of  the  quan- 
tity output  of  the  semiconductor  industry.  Although  semiconduc- 
tors are  of  major  importance  to  national  security,  the  defense 
market  is  not  of  great  importance  to  the  semiconductor  industry. 

A  number  of  technologies  contribute  to  maintaining  the  strength 
of  modern  military  forces.  However,  electronics  gives  us  the  ability 
to  sense,  locate,  acquire,  track,  identify  and  destroy  potential  tar- 
gets. It  sorts  and  assimilates  and  computes  complex  data  in  real 
time.  It  allows  us  to  aim,  launch  and  guide  various  munitions  with 
precise  accuracy  anywhere  in  the  world.  It  extends  the  minds  and 
muscle  of  our  military  personnel  so  they  may  continue  to  serve  as 
a  deterrent  to  potential  adversaries. 

Significant  gains  in  military  capability  have  been  achieved  by 
the  application  of  modern  electronics  technology.  For  example,  sen- 
sors have  more  than  doubled  missile  warning  time  and  greatly  ex- 
panded geographical  coverage.  Light  weight  electronics  permitted 
the  creation  of  airborne  radar  capable  of  monitoring  over  1  million 
cubic  miles  of  airspace  from  a  single  platform.  Electro-optic  fire 
control  systems  now  enable  tactical  attack  aircraft  to  engage  sever- 
al targets  on  a  single  pass,  and,  finally,  electronics  technology  has 
impacted  traditional  weapon  systems. 

Recent  armor  advances  include  the  ability  to  fight  at  night  using 
only  passive  sensors,  to  shoot  while  moving  and  to  hit  targets  at 
extended  ranges  with  only  one  round. 

The  world  market  for  slactronics  including  computers,  telejom- 
munications  equipment,  consumer  products,  industrial  process  con- 
trol equipment,  scientific  instruments  and  defense  systems,  has 
grown  at  an  extraordinary  rate  over  the  last  three  decades.  This 
market  reached  $200  billion  in  1983,  more  than  doubling  the  1977 
figure. 

In  the  1990's,  the  world  market  for  electronics  is  expected  to  be 
around  $500  billion  growing  to  over  $1  trillion  by  the  year  2000. 
This  figure  places  electronics,  already  the  number  one  employer  in 
the  U.S.,  with  over  2.5  million  jobs,  as  one  of  the  world's  leading 
industries.  In  1987,  the  world  market  for  integrated  circuits  is  ex- 
pected to  approach  $30  billion,  This  dollar  value  only  partly  re- 
flects the  importance  of  semiconductors  in  transforming  modern  in- 
dustrial society. 
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They  have  played  a  central  role  in  the  development  of  new  in- 
dustries such  as  data  processing,  robotics  and  much  of  the  con- 
sumer electronicfLinarket.  This  technology  is  the  key  to  informa- 
tionprocessing,  communication  and  computing  technology  which  is 
vrt^y  critical  to  national  security  and  economic  well  being. 

The  findings  of  the  Defense  Science  Board  on  the  cause  of  this 
trend  are,  not  surprisingly,  nearly  all  related  to  the  competition 
from  Japan.  Japanese  aggressiveness  has  elevated  them  from  a  20- 
percent  market  share  to  world  leadership  and  domination  in  one 
decade. 

Neither  the  Department  nor  the  Defense  Science  Board  intend 
this  report  to  be  interpreted  as  anti-Japanese.  On  the  contrary,  the 
Japanese  are  to  be  commended  for  having  the  foresight  and  forti- 
tude to  focus  their  national  resources  on  an  industry  and  a  technol- 
ogy which  is  so  fundamental  to  leadership  in  electronics  and  is  the 
enabling  technology  for  automated  manufacturing,  the  key  to  man- 
ufacturing excellence.  However,  the  impact  of  their  successful 
strategy  on  U.S.  industry  cannot  be  ignored. 

The  Defense  Science  Board  has  made  specific  recommendations 
to  the  Department  which  they  felt  would  redress  the  effects  of  cur- 
rent trends  on  U.S.  military  capability.  These  recommendations 
are;  first,  support  the  establishment  of  a  Semiconductor  Manufac- 
turing Technology  Institute;  second,  establish  centers  of  excellence 
in  semiconductor  science  and  engineering;  third,  increase  emphasis 
m  the  Department  on  the  technology  base  program;  fourth,  provide 
discretionary  R&D  cre<Kts  to  defense  semiconductor  parts  suppli- 
ers; and  finally,  establish  a  Government/industry/university  forum 
on  semiconductors  to  facilitate  joint  action  in  semiconductor  re- 
search, development  and  manufacturing. 

I  must  point  out  that  the  Defense  Science  Board's  recommenda- 
tions were  tailored  to  actions  that  the  Department  must  take  to  re- 
dress the  impact  on  defense.  These  actions  alone  will  not  solve  all 
the  problems  feeing  the  industry.  If  we  are  to  avoid  a  situation 
where  the  Defense  Department  must  perpetually  sustain  an  expen- 
sive defense-only  capability,  it  is  imperative  that  action  be  taken 
by  the  Department,  other  Government'  agencies,  and  most  Impor- 
tantly, by  the  industry  itself,  which  will  re-vitalize  the  industry  to 
a  point  where  healthy  competitive  U.S.  corporations  once  again 
produce  m  the  private  sector  the  technology  we  need  to  assure  the 
best  military  capability. 

The  Department  has  always  had  access  to  leading  semiconductor 
^tooi^gy  and  this  has  contributed  significantly  to  our  military 
strength.  The  decline  of  this  technology  is  a  new  experience  and  we 
are  working  to  define  the  proper  role  that  the  Department  and  the 
government  should  take  to  resolve  what  basically  constitutes  an 
industry  problem. 

Much  of  what  needs  to  be  done  to  improve  U.S.  semiconductor 
competitiveness  rests  in  the  private  sector.  Productivity  is  the  re- 
sponsibility of  management  and  labor,  as  are  product  and  market 
strategies  that  address  global  markets.  Government  cannot  legis- 
late competitive  success. 

Hist~ncallv,  Government  organizations  have  aggressively  sup- 
ported the  development  of  science  and  technology  in  accordance 
with  their  respective  missions.  Much  of  this  work  has  been  per- 
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formed  in  industry  and  is  partly  responsible  for  the  foundation  of 
knowledge  that  has  kept  the  U.S.  in  a  technical  leadership  posi- 
tion. This  R&D  is  important  to  create  not  only  new  products  but 
also  new  industrial  processes  and  manufacturing  systems.  These 
can  greatly  increase  industrial  productivity,  reduce  costs  and  im- 
prove quality  of  products. 

The  research  behind  such  advances  is  carried  out  in  our  nation's 
laboratories,  by^  industry,  by  Government  and  by  universities.  Wc 
must  provide  the  support,  incentives  and  environment  that  ensure 
success  in  all  three,  individually  and  cooperatively. 

The  Department  considers  technology  leadership  in  semiconduc- 
tors and  electronic  devices  as  essential  to  the  development  and 
maintenance  of  forces  equipped  with  technically  superior  equip- 
ment/ To  ensure  this  leadership  into  the  next  century,  it  is  neces- 
sary that  the  nation  conduct  a  vigorous  research  and  development 
program  in  the  science  and  engineering  required  to  acquire  the 
manufacturing  tools  and  processes  needed  for  future  excellence. 

In  fact,  the  VHSIC  program  has  begun  to  do  this  in  ajimited 
way  with  x-ray  lithography  and  laser  pantography.  However,  a  de- 
fense—only strategy  is  not  desirable. 

We  are  working  closely  with  representatives  from  other  Federal 
agencies  such  as  the  Department  of  Energy,  the  National  Science 
Foundation,  and  the  Office  of  Science  and  Technology  Policy,  to 
ensure  that  the  use  of  resources  are  optimized.  Inter-sgency  coordi- 
nation is  an  important  ingredient  for  future  success. 

Government,  of  course,  is  not  the  solution  to  the  problem.  It  can 
best  serve  as  the  catalyst.  The  solution  lies  within  the  industry. 
The  Department  is  in  close  communication  with  industry  in  an 
effort  to  develop  a  strategy  that  provides  for  a  healthy  semiconduc- 
tor sector  that  enjoys  undisputed  world  leadership.  However,  we 
are  keenly  aware  of  the  dangers  inherent  in  Government  providing 
an  industrial  crutch  that  could  in  the  long-term  inhibit  attainment 
of  a  strong  competitive  position.  The  Department's  actions  will  be 
in  consonance  with  this  view. 

In  conclusion,  semiconductors  are  critical  to  the  nation's  econo- 
my and  national  security.  We  are  working  veiy  hard  to  develop  a 
strategy  that  satisfies  our  military  goals  and  we  appreciate  this 
Committee's  interest  in  the  subject. 

I  would  be  happy  to  answer  any  questions  you  have. 

[The  prepared  statement  of  Dr.  Ronald  L.  Kerber  follows:] 
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Mr.  Chairman  and  Members  of  the  Committee: 


1  an  Ronald  L.  Kerber,  Deputy  Under  Secretary  of  Defense  for 
Research  and  Advanced  Technology.    I  appreciate  the  opportunity 
to  appear  before  the  Committee  today  to  discuss  the  growing 
problem  of  U.S.  dependency  on  foreign  suppliers  for 
semiconductors  used  in  weapon  systems  and  the  problems 
associated  with  the  long-term  viability  of  this  segment  of  the 
U.S.  industrial  base  to  continue  to  be  the  principal  supplier  of 
electronics  to  the  Department  of  Defense  and  its  system 
contractors.    I  have  with  me  today  Mr.  Egbert  Kaynard,  Director 
of  Computer  and  Electronics  Technology,  for  the  purpose  of 
answering  any  questions  that  you  may  have  with  particular 
reference  to  his  area  of  responsibility. 

2  have  a  brief  prepared  statement  which  I  would  like  to 
present  to  the  Committee. 

The  information  which  I  share  with  you  today  has  created 
strong  interest  among  government  and  industrial  leaders  who 
recognize  the  need  to  implement  innovative  approaches  to  support 
an  industry  critical  for  U.S.  economic  and  military  leadership. 

First,  I  would  like  to  provide  you  with  a  summary  of  the 
rece'rit  findings  of  the  Defense  Science  Board  which  address  the 
importance  of  the  semiconductor  industry  to  future 
competitiveness  and  national  security.    Secondly,  I  would  like 
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to  Address  specific  areas  of  interest  to  the  panel  concerning 
potential  private  and  public  efforts  to  address  the  problems. 

In  December  l»85,  the  Defense  Science  Board  was  requested  to 
.    organise  a  Task  ?orce  to  address  the  impact  of  dependency  of  the 
D.S.  military  on  foreign  sources  for  semiconductor  devices.  The 
Task  Force,  chaired  by  Mr.  Norman  Augustine,  President  of 
Martin-Marietta  Corporation,  recently  completed  a  10-month 
effort  during  which  it  solicited  input  from  all  interested 
parties. 

The  Task  Force  concluded  that  while  our  dependency  on 
foreign  sources  i,  modest  today,  semiconductor  manufacturing 
trends  indicate  that  we  will  become  highly  dependent  on  foreign 
sources  soon  if  immediate  actions  are  not  taken.    The  most 
significant  finding  of  the  Task  Force-was  that  U.S. 
semiconductor  technology  leadership  is  rapidly  eroding  and  that 
this  has  serious  implications  for  the  nation's  economy  and 
national  security.    In  tneir  words,  -U.S.  Defense  strategy 
relies  upon  technologically  superior  weapons  to  overcome  the 
numerical  advantage  of  our  adversaries.    Our  capability  to  field 
technologically  superior  weapons  may  soon,  however,  be 
dangerously  diminished.    The  superiority  of  U.S.  defense  systems 
of  all  types  is  directly  dependent  upon  superior  electronics,  a 
force  multiplier  which  not  only  enhances  the  performance  of  the 
weapon  systems  themselves,  but  also  maximizes  the  efficiency  of 
their  application  through  sophisticated  intelligence  and  command 
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and  control  systems.    Electronics  technology  is  therefore  the 
foundation  upon  which  ouch  of  our  defense  strategy  and 
capabilities  are  built.    The  Dnited  States  has  historically  been 
the  technological  leader  in  electronics.    However,  auperiority 
in  the  application  of  innovation  no  longer  exists  and  the 
relative  stature  of  our  technology  base  in  this  area  is  steadily 
deteriorating." 

In  the  1960's,  the  Department  of  Defense  was  the  dominant 
procurer  of  semiconductors  in  the  United  States  and  it  was 
because  of  a  fortuitous  synergism  that  existed  between  the  needs 
of  the  private  sector  and  defense  that  the  semiconductor 
industry  was  able  to  grow  so  rapidly.    Today,  however,  the  U.S. 
military  acquires  less  than  three  percent  of  the  quantity 
output  of  the  semiconductor  industry.    Thus,  although 
semiconductors  are  of  major  importance  to  the  national  security, 
the  Defense  market  is  not  of  great  importance  to  the 
semiconductor  industry. 

A  number  of  technologies  contribute  to  maintaining  the 
strength  of  modern  military  forces.    However,  electronics  gives 
us  the  ability  to  sense,  locate,  acquire,  track,  identify  and 
destroy  potential  targets.    It  sorts,  compiles,  assimilates,  and 
computes  wide  varieties  of  complex  real-time  data.    It  allows  us 
to  aim,  launch,  and  guide  various  munitions  with  precise 
accuracy  anywhere  in  the  world  and  under  any  conditions.  It 
extends  the  minds  and  muscle  of  our  military  personnel  so  that 
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they  may  continue  to  »erve  as  a  4eter?ent  to  fsotential 
adversaries. 

Significant  gains  in  military  capability  have  been  Achieved 
by  the  application  of  modern  electronics  technology.  For 
example,  sensors  have  more  than  doubled  missile  w#rnirv  lime  and 
greatly  expanded  geographical  coverage.    Lightweight  electronics 
has  permitted  the  creation  of  eirborne  radar  capable  of 
monitoring  over  one  million  cubic  miles  of  airspace  froir.  a 
single  platform.    EXectto-optical  fire  control  systems  nc . 
enable  tactical  attack  aircraft  to  engage  several  targets  on  c 
single  pass  ev«n  during  night-time  conditions.    And  finally, 
electronics  technology  has  im^c'cd  traditional  weapon  system? 
Recent  armor  advances  include  the  ability  to  fight  at  night 
using  only  passive  sensors,  to  shoot  while  moving,  and  to  hit 
targets  at  extended  ranges  with  the  first  round,  thereby 
reducing  exposure  to  hostile  fire. 

The  world  market  for  electronics  -  including  computers, 
telecommunications  equipment,  consumer  products,  industrial 
process  control  equipment,  scientific  instruments  and  defense 
systems  -  has  grown  at  an  extraordinary  rate  over  the  last  three 
decades.    This  market  reached  $200  billion  in  1983,  more  than 
doubling  the  1977  figure.    In  the  1990's,  the  world  market  for 
electronics  is  expected  to  be  around  $500  billion  growing  to 
over  a  trillion  dollars  by  the  year  2000.    This  figure  places 
electronics,  already  the  number  one  employer  in  the  U.S.  with 
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over  two  and  one-half  Billion  jobs,  as  one  of  the  world's 
leading  industries* 

Semiconductor  chips  offer  numerous  advantages  including 
•mall  fise,  low  cost,  minimal  power  demand,  high  reliability, 
and  very  high  speed.    They  have  been  referred  to,  not 
inappropriately,  as  "industrial  rice**  or  as  the  **crude  oil  of 
the  Information  Age**.    In  1987,  the  world  market  for  integrated 
circuits  is  expected  to  approach  $30  billion.    This  dollar  value 
only  partly  reflects  the  importance  of  semiconductors  in 
transforming  modern  industrial  society.    They  have  played  a 
central  role  i.i  the  development  of  new  industries  such  as  data 
processing,  robotics,  and  much  of  the  consumer  electronics 
market.    Since  the  1960's,  semiconductors  have  fundamentally 
altered  communications,  education,  health  care,  recreation, 
entertainment,  and  work  activity.    This  technology  is  the  key  to 
information  processing,  communicat ion,  and  computing  technology 
which  is  vitally  critical  to  national  security  and  economic  well 
being. 

The  findings  of  the  Defense  Science  Board  on  the  cause  of 
this  trend  are,  not  surprisingly,  nearly  all  related  to 
competition  from  Japan.    Japanese  aggressiveness  has  elevated 
them  from  a  20  percent  market  share  to  world  leadership  and 
domination  in  one  decade* 
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jjeither  the  Departnent  nor  the  Defense  Science  Board  intend 
this  report  to  be  interpreted  as  anti-Jap*n»R» .    On  the 
contrary,  the  Japanese  are  to  be  contended  for  having  'the 
foresight  and  fortitude  to  focus  their  national  resources  on  an 
industry  and  a  technology  vhich  is  so  fundamental  to  leadership 
in  electronics  and  is  the  enabling  technology  for  automated 
manufacturing  -  the  key  to  manufacturing  excellence.  However, 
the  impact  of  their  successful  strategy  on  U.S.  industry  can  not 
be  ignored. 


The  Defense  Science  Board  has  made  specific  recommendations 
to  the  Department  vhich  they  felt  would  redress  the  effects  of 
current  trends  on  U.S.  military  capability.    They  are:  1) 
support  the  establishment  of  a  Semiconductor  Manufacturing 
Technology  Institute,  2)  establish  centers  of  excellence  in 
semiconductor  science  and  engineering,  3)  increase  emphasis  in 
DoD  technology  base  programs,  4)  provide  discretionary  IUD 
credits  to  defense  semiconductor  parts  suppliers  and  5) 
Establish  a  government/industry/university  forum  on 
semiconductors  to  facilitate  joint  action  in  semiconductor 
research,  development  and  manufacturing. 

I  roust  point  out  that  the  Defense  Science  Board's 
recommendations  were  tailored  to  actions  that  the  Department 
must  take  to  redress  the  impact  on  Defense.    As  they  point  out, 
these  actions  alone  will  not  solve  all  the  problems  facing  the 
industry.    If  we  are  to  avoid  a  situation  where  the  Defense 
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budget  must  perpetually  sustain  an  expensive  "Defense  only" 
semiconductor  capability,  it  is  imperative  that  action  must  be 
taken  by  the  Department,  other  government  agencies  and  most 
importantly  by  the  industry  itself,  which  vould  revitalize  the 
industry  to  a  point  where  healthy,  competitive  U.S.  corporations 
once  again  produce  in  the  private  sector  vhe  technology  we  need 
to  assure  the  best  military  capability. 

The  Department  of  Defense  has  always  had  access  to  leading 
semiconductor  technology  and  this  has  contributed  significantly 
to  the  strength  of  our  military  forces.    The  decline  of  this 
technology  is  a  new  experience  for  us  and  we  are  working  to 
define  the  proper  role  that  the  Department  and/or  Federal 
Government  should  take  to  resolve  what  basically  constitutes  an 
industry  problem.    Much  of  what  needs  to  be  done  to  improve  U.S. 
semiconductor  competitiveness  rest;,  in  the  private  sector. 
Productivity  is  the  responsibility  of  management  and  labor,  as 
are  the  product  and  market  strategies  that  address  global 
markets.    Government  cannot  legislate  competitive  success. 
However,  Government  does  have  a  legitimate  role. 

Historically,  government  organizations  have  aggressively 
supported  the  development  of  science  and  technology  in 
accordance  with  their  respective  missions.    Much  of  this  work 
has  b^een  performed  in  industry  and  is  partly  responsible  for  the 
foundation  of  knowledge  that  has  kept  the  U.S.  in  a  technical 
leadership  position.    This  R&D  is  important  to  create  not  only 
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At*  products  but  also  new  industrial  processes  and  manufacturing 
aysteat.    These  can  QrtatXy  increase  industrial  productivity, 
reduce  costs,  and  improve  quality  of  products.    Advances  in 
semiconductors  are  influencing  the  production  of  steel, 
automobiles  and  a  vide  variety  of  other  manufactured  goods.  The 
research  behind  such  advances  is  carried  out  in  our  Nation's 
laboratories  -  by  industry,  by  government,  and  by  universities. 
We  must  provide  the  support,  incentives,  and  environment  that 
ensure  success  by  all  three,  individually  and  cooperatively. 

To  accomplish  these  goals  the  public  and  private  sector 
needs  to  be  better  coordinated.    The  Department  considers 
technology  leadership  in  semiconductors  and  electronic  devices 
as  essential  to  the  development  and  maintenance  of  forces 
equipped  with  technically  superior  equipment.    To  ensure  this 
leadership  into  the  next  century,  it  is  necessary  that  the 
nation  conduct  a  vigorous  research  and  development  program  in 
the  science  and  engineering  required  to  avail  the  country  the 
manufacturing  tools  and  processes  required  for  future 
excellence,    in  fact  the  VHSIC  program  has  begjn  to  do  this  in  a 
limited  wcy  with  x-ray  lithography  and  laser  pantography. 
However,  a  "Defense  only-  strategy  is  not  desirable. 

Ke  are  working  closely  with  representatives  from  other 
federal  agencies  such  as  the  Department  of  Energy,  the  National 
Science  Four.Jation,  the  Office  of  Science  and  Technology  Policy 
and  the  Economic  Policy  Council  to  ensure  that  the  use  of 
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5/  resources  are  optinited.    Inter-agency  coorcination  is  an 

I  important  ingredient  for  future  success* 

Government,  of  course,  is  not  the  solution  to  the  problem, 
:  Zt  can  best  serve  as  the  catalyst.    The  solution  lies  within  the 

;  private  sector  and  industry  in  particular.    The  Department  is  in 

close  communication  with  industry  in  an  effort  to  develop  a 

?  strategy  that  provider  for  a  healthy  semiconductor  sector  that 

i 

enjoys  undisputed  world  leadership.    However,  we  are  keenly 

i  aware  of  the  dangers  inherent  in  government  providing  an 

♦> 

industrial  crutch  that  could  in  the  long  term  inhibit  attainment 

i 

of  a  strong  competitive  position.  The  Departments  actions  will 
be  in  consonance  with  this  view. 

In  conclusion,  semiconductors  are  critical  to  the  nation's 
economy  and  national  security.    We  are  working  very  hard  to 
■  ,  develop  a  strategy  that  satisfies  our  military  goals.  We 

appreciate  your  Committee's  interest  in  this  subject. 

I  appreciate  this  opportunity  to  appear  before  the  Committee 
<  and  shall  be  happy  to  answer  any  questions  you  may  have. 
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•  Mr.  Brown.  I  recognize  that  you  have  to  leave  very  shortly.  We 
won  t  keep  you  very  long. 

I  want  to  relate  your  testimony  to  the  testimony  of  the  three  pre- 
vious witnesses,, all  of  whom  emphasized  the  fact  that  where  we 
naye  made  in  thtfpast  a'number  of  efforts,  which  Dr.  Drew  pointed 
out,  to  develop  this 'strong  technological  base  and  maintain  our 
technological  leadership;  the  missing  ingredient  has  been  an  over- 
/.  arching  policy  which  gave  adequate  priority  to  this  and  which 

•  brought  togethernot  just  one  crisis  area'but  makes  an  effort  to  en- 
compass all  of  the  needs  of  our  economic  and  industrial  structure. 

.  I  commend  the  Department  of  Defense  for  the  initiative  they 
nave  shown  here  Kit  you  have  said  yourself  that  a  defense-only 
policy  doesn  t  sph«  the  neadssof  the  larger  society  and  you  indicat- 
easteps  you  aretaking-to  move  beyond  a  defense-only  policy 

v  ?*5  question  is  whether  those  steps,  important  as  they  are,  will 
provide  the  necessary  structure  to  maintain  our  leadership  across 
the  board.  r  >. 

•  Dr.  Rosenstein,  for  example,  although  he  had  a  slip  of  the 
tongue,  referred  to  the  superconductor  situation  as  well  as  the 
semiconductor  situation  and  the  speed  with  which  the  Japanese 
nave  rushed  into  this  challenging  and*  exciting  new  area  of  technol- 

AOgy.  There  are  many  other  areas  in  the  materials  field  and  the 
electronics  field  and  so  on. 

-  P?y?u  feel.  tha£ the  Defense  Department  on  its  own  initiative, 

•  admirable  as  its  efforts  are,  is  going  to  be  able  to  provide  the  mech- 
anism to  meet  the  total  needs  for  competitiveness  in  our  industrial 
..structure?' 

Dr.  Kerbeb.  I  don't  think  that  is  the  goal  of  the  Defense  Depart- 
ment. However,  I  would  say  both  in  this  position  in  the  Federal 
Government  and  in  my  previous  positions  with  other  Federal  agen- 
cies, the-National  Science  Foundation,  the  Department  of  Energy, 
that  the  research  programs  we  have  in  those  areas  are  very  well 
coordinated  and  I  feel  very  strongly  about  the  role  Deforce  needs 
to  play  m  order  to  meet  its  own  technological  needs  and  to  ensure 
that  we  are  developing  the  technology  in  defense  that  is  important 
for  its  needs. 

That  gives  us  several  advantages.  First  of  all,  assurance  that  we 
nave  the  technology  that  we  need.  Second,  assurance  that  the 
people  who  exploit  technology  in  defense  are  aware  of  the  technolo- 
gy as  it  is  being  developed. 

I  think'it  is  very  important  to  recognize  that  mission-oriented 
agencies  need  to  be  aggressively  developing  technology  which  is,  in 
tact,  a  broader  spectrum  in  application  than  just  their  needs. 

Mr.  Brown.  Mr,  Waigren,  do  you  have  any  questions  before  Dr. 
Aerber  has- to  leave? 

Mr.  Walgren.  The  lines  are  so  hard  to  draw  in  this  area.  I  can't 
help  but  wonder  when  you  say  the  Japanese  should  be  commended 
tor  having  the  fortitude  to  focus  their  national  resources  on  this 
area,  whether  by  implication  we  are  not  to  be  commended  for  fail- 
uigto  focus  our  national  resources  on  this  area. 

Dr.  Kerber.  I  didn't  mean  to  imply  that.  What  I  think  we  really 
need  to  do  is  recognize  the  criticality  of  something  like  electronics 
technology  and  its  importance  both  to  national  security  and  to  the 
v-economic  well  being  of  the  country. 
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Mr.  Walgren.  As  you  know,  our  problem  is  that  many  parts  of 
i,  our  society  don't  recognize  the  things  we  have  to  do  in  order  to 

make  these  things  happen.  You  always  wonder  where  they  lie.  I 
!  ,  noticed  you  left  out  one  sentence  that  did  appear  in  the  written 

\  »  text,  when  you  say  that  Government  cannot  legislate  competitive 

success,  and  that  was  said,  but  what  was  not  said  was  what  fpl- 
X  lowed,  "However,  Government  does  have  a  legitimate  role." 

Who  decided  to  leave  that  out?  [Laughter.] 
?  -  Dr.  Kerber.  Sir,  I  was  making  my  statement  as  short  as  possible. 

*  [Laughter.] 

;  -  Mr.  Waxgren.  Thank  you,  Mr.  Chairman. 

.  Mr.  Brown.  Dr.  Kerber,  I  want  to  .thank  you  for  your  testimony. 

And  I  know  the  other  members  of  the  committee  would  like,  to  ask 

{  yoifsome  questions,  but  if  you  will  leave  your  colleague  here  to 

participate  with  the  next  panel,  I  think  we  may  want  to  go  more 
deeply  into  this  semiconductor  industry;  and  I  would  be  glad  to 

*  excuse  you  at  this  time. 

*  Dr.  Kerber.  Thank  you. 

-  Mr.  Brown.  And,  Mr.  Walgren,  I  wonder  if  you  would  resume 

f  the  Chair,  and  we're  ready  to  question  this  panel  now. 

Mr.  Walgren  [presiding].  Well,  let  me  recognize  Mr.  Brown  at 
this  point  because  he  has  to  go  shortly  I  understand.  Is  there  fur- 
ther discussion  you  would  like  to  raise  at  this  point? 

Mr.  Brown.  Well,  Mr.  Chairman,  I  don't  want  to  belabor  the  de- 
tails of  this.  I  want  to  focus  on  the  broader  picture  as  much  as  pos- 

:  sible. 

And  I  was  interested  in  Dr.  Drew's  conclusions  that  perhaps  it  is 

\  premature  to  move  toward  a  Departrr^nt  o*  Science  and  Technolo- 

f  gy.  At  least  you  are  somewhat  more  ambiguous  of  it  nc  ~v.  But  the 

step  represented  by  developing  a  specific  institutional  arrangement 
such  as  the  Policy  and  Technology  Foundation  which  would  be 
charged  with  looking  at  the  overall  government-wide  policy  as- 

£  pects,  and  to  be  given  the  tools  and  the  resources  is  perhaps  the 

more  appropriate  step  at  this  time.  Even  this  step  is  a  fairly  signifi- 
cant move,  as  you  recognize. 

;  I'm  wondering  if  you  think  we  have  finally  reached  that  critical 

E3int — you  might  say  critical  mass — where  it's  clear  that  we  do 
ave  to  take  a  step  of  this  magnitude  in  order  to  focus  our  national 
efforts  effectively  on  this  whole  national  problem  of  competitive- 
[  ness.  •  .  • 

Are  we  at  the  point  where  this  is  a  political!}  feasible  thing  to 
do?  Can  we  get  public  support  for  it? 

Dr.  Drew.  Mr.  Brown,  I  believe  that  we're  approaching  that 
point.  I'm  not  sure  that  we're  there  yet.  I  mentioned  the  Vannevar 
Bush  report  because  I  have  seen  so  often  in  the  past  a  building  per- 
ception of  a  problem  which  needs  then  some  catalyst  to  just  sort  of 
trigger  what  has  been  building  up. 

We  saw  that  in  Rachel  Carlson's  Silent  Springy  if  you  will.  You 
know,  I  saw  EPA  in  our  environmental  legislation  just  sc>rt  of  grow 
out  of  that  event' which  sort  of  triggered  a  series  of  growing  percep- 
tions in  .the  public  and  private  sector. 

I  think  we  have  now  the  growing  public  and  private  sector  per- 
ception of  a  major  national  crisis.  And  I  wish  I  had  the  golden  pen 
to  trigger  that.  I  dcn't  know  whether  this  bill  quite  fills  that  bill, 
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but  I'm  veiy  hopeful  that— in  this  process  now  of  focusing  on  the— 
an  institutional  structure,  a  rationale  which  sort  of  supports  that 
and  says,  we  really  have  to  do  things  differently. 

When  I  said,  new  era,  we  have  profited  tremendously  by  this, 
making  industry  tough  enough  and  independent  enough,  and  to, 
you  know,  fight  off  the  government  regulators  and  fight  off  the 
competitors  and  so  on. 

And  it's  not  clear  that  the  international  marketplace  today,  with 
the  competitors  we  have,  will  continue  to  give  U.S.  industry  the 
necessary  opportunities  unless  we  find  a  new  way  to  support  our 
industrial  capability.  And  that's  the  thing  I  think  we  need. 

Mr.  Brown.  Just  one  final  question.  You  suggested  that  there 
might  be  a  historical  role  for  the  Science  and  Technology  Policy 
Task  Force  that  this  committee  has  set  up  to  focus  on  this  and  to 
make  recommendations  which  possibly  can  come  out  later  this 
year,  if  we  move  rapidly  enough. 

Do  you  see  this  as  making  a  contribution  to  this  development  of 
a  critical  mass  of  support,  so  that  we  could  do  as  we  did  after  the 
Vannevar  Bush  report,  create  an  institution— in  that  case  the  Na- 
tional Science  Foundation— to  really  put  us  back  on  track  again? 

Dr.  Drew.  I  would  hope  so.  The  only  reservation  I  have  is  that 
tone  is  passing  by  very,  very  rapidly.  I  say  delay  is  of  concern.  But 
1  think  you  have  to  strike  them  when  you  just  get  to  the  right 
point.  I  was  hoping  that,  in  the  context  of  your  study,  that  more  of 
the  refinement  that  I  think  is  needed,  and  more  consensus  building 
will  occur  to  get  us  to  the  trigger  point  and  then  we  can  take 
action. 

Mr.  Brown.  Well,  I  thank  you  for  your  contribution. 
Mr.  Walgrkn.  Thank  you,  Mr.  Brown. 
TL?  Chair  recognizes  Mr.  Price. 

Mr.  Price.  Thank  you,  Mr.  Chairman.  I  appreciate  the  fine  testi- 
mony. I  have  no  questions  at  this  time. 
Mr.  Walgrkn.  Mr.  Valentine. 
Mr.  Valentine.  Mr.  Chairman. 

I  would  like  to  ask  these  three  gentlemen  a  general  question.  It 
has  to  do  with  H.R.  2191,  a  bill  which  I  introduced  yesterday, 
which  has  several  very  prominent  and  learned  cosponsors.  It  is  de- 
signed to  create  a  National  Advisory  Committee  on  Semiconduc- 
tors. And  it  would  create  a  13-member  committee,  including  the 
Secretary  of  Defense,  the  Secretary  of  Commerce,  the  Secretary  of 
Energy,  the  Director  of  the  Office  of  Science  and  Technology 
Policy,  the  Director  of  the  National  Science  Foundation,  four  mem- 
bers from  the  semiconductor  industry,  and  four  members  from  out- 
side of  government. 

And  it  would  have  the  task  of  monitoring  competitiveness  in  this 
area  and  determining  the  technical  areas  where  the  United  States 
is  deficient,  and  other  matters,  and  making  recommendations. 

I  don  t  know  whether  you  can  make  a  judgment  based  on  what  I 
have  said  here;  if  not,  I  would  appreciate  it  if  you  would  look  at 
this  legislation  and  respond  to  me,  because  I  am  interested  in 
knowing  how  you  feel  about  it. 

We  didn't  take  this  initiative  just  to  make  a  symbolic  gesture,  so 
to  speak.  We  want  to  try  to  do  something  about  a  problem  which 
people  tell  me  will  probably  result  in  this  nation  being  a  second- 
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class  power  early  In  the  next  century,  militarily  and  economically, 
unless  we  address  it. 

End  of  speech. 

[The  bill  H.R.  2191  follows:] 
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H.  R.  2191 


To  advance  the  national  leadership  in  semiconductor  technology,  to  establish  a 
National  Advisory  Committee  on  Semiconductors,  and  for  other  purposes. 


IN  THE  HOUSE  OF  REPRESENTATIVES 

Apeil  28,  1987 

Mr.  Valentine  (for  himself,  Mr.  Ritteb,  Mr.  Pbice  of  North  Carolina,  Mr. 
PEBKIN8,  Mr.  Dymally,  Mr.  Mineta,  Mr.  Bbown  of  California,  and  Mr. 
Scheueb)  introduced  the  following  bill;  which  was  referred  to  the  Commit- 
tee on  Science,  Space,  and  Technology 


A  BILL 

To  advance  the  national  leadership  in  semiconductor  technology, 
to  establish  a  National  Advisory  Committee  on  Semiconduc- 
tors, and  for  other  purposes. 

1  Be  it  enacted  by  the  Senate  and  House  of  Representa- 

2  tives  of  the  United  States  of  America  in  Congress  assembled, 

3  SECTION  1.  SHORT  TITLE. 

4  This  Act  may  be  cited  as  the  "National  Advisory  Com- 

5  mittee  on  Semiconductor  Research  and  Development  Act  of 

6  1987". 

7  SEC.  2.  PURPOSES. 

8  (a)  General  Findings.— The  Congress  finds  and  de- 

9  clares  that — 
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1  (1)  our  future  economic  status  is  firmly  wedded  to 

2  leadership   in  the  high  technology  industries  that 

3  depend  upon  semiconductors; 

4  (2)  the  leadership  position  of  this  country  in  high 

5  technology  areas  is  threatened  by  the  changing  nature 

6  of  foreign  competition  which  is  often  strongly  support- 

7  ed  by  the  national  governments  involved; 

8  (3)  our  national  defense  is  highly  dependent  upon 

9  the  availability  of  leading  edge  semiconductor  devices, 

10  and  it  is  counter  to  the  national  interest  to  be  depend- 

11  -  ent  upon  foreign  sources  for  this  technology; 

12  (4)  governmental  actions  to  address  these  issues 

13  are  fragmented  in  many  Federal  departments  and 

14  agencies;  and 

15  (5)  responses  to  these  challenges  require  concerted 

16  actions  of  industry  and  government. 

17  (b)  Specific  Purposes. — The  purposes  of  this  Act 


18  are— 

(1)  to  establish  the  National  Advisory  Committee 
on  Semiconductors;  and 

(2)  to  assign  to  such  Committee  the  responsibility 
for  devising  and  promulgating  a  national  semiconductor 
strategy,  including  research  and  development,  the  im- 
plementation of  which  will  assure  the  continued  leader- 
ship of  the  United  States  in  semiconductor  technology. 

•HR  2191  HI 
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1  SEC.  3.  ESTABLISHMENT  OF  THE  NATIONAL  ADVISORY  COM- 

2  MITTEE  ON  SEMICONDUCTORS. 

3  There  is  hereby  created  in  the  executive  branch  of  the 

4  Government  an  Independent  advisory  body  to  be  known  as 

5  the  National  Advisory  Committee  on  Semiconductors  (herein- 

6  after  referred  to  as  the  "Committee"). 

7  SEC.  4.  FUNCTIONS  OF  THE  COMMITTEE. 


8  (a)  In  General.— The  Committee  shall — 

9  (1)  collect  and  analyze  information  on  the  needs 

10  and  capabilities  of  industry,  the  Federal  Government, 

11  and  the  scientific  and  research  communities  related  to 

12  semiconductor  technology; 

13  (2)  identify  the  components  of  a  successful  na- 

14  tional  semiconductor  strategy  in  accordance  with  sec- 

15  tion  2(b)(2); 

16  (3)  analyze  options,  establish  priorities,  and  rec- 

17  ommend  roles  for  participants  in  the  national  strategy; 

18  and 

19  (4)  provide  results  and  recommendations  to  agen- 

20  cies  of  the  Federal  Government  involved  in  legislative, 

21  policymaking,  administrative,  management,  planning, 

22  and  technology  activities  that  affect  or  are  part  of  a 

23  national  semiconductor  strategy,  and  to  the  industry 

24  and  other  nongovernmental  groups  or  organizations  af- 

25  fected  by  or  contributing  to  that  strategy. 
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1  (b)  Specific  Functions.— In  fulfilling  this  responsibil- 

2  ity,  the  Committee  shall — 

3  (1)  monitor  the  competitiveness  of  the  United 

4  States  semiconductor  technology  base; 

5  (2)  determine  technical  areas  where  United  States 

6  semiconductor  technology  is  deficient  relative  to  inter- 

7  national  competition; 

8  (3)  identify  new  or  emerging  semiconductor  tech- 

9  nologies  that  will  impact  the  national  defense  or  United 

10  States  competitiveness  or  both; 

11  (4)  develop  research  and  development  strategies, 

12  tactics,  and  plans  whose  execution  will  assure  United 

13  States  semiconductor  competitiveness;  and 

14  (5)  recommend  appropriate  action^  that  support 

15  the  national  semiconductor  strategy. 

16  SEC.  5.  ORGANIZATIONAL  AND  ADMINISTRATIVE  PROVISIONS. 

17  (a)  Membership. — ( 1 )  The  Committee  shall  be  com- 

18  posed  of  13  members,  7  of  whom  shall  constitute  a  quorum. 

19  (2)  The  Secretary  of  Defense,  the  Secretary  of  Com- 

20  merce,  the  Secretary  of  Energy,  the  Director  of  the  Office  of 

21  Science  and  Technology  Policy,  and  the  Director  of  the  Na- 

22  tional  Science  Foundation,  or  their  designees,  shall  serve  as 

23  members  of  the  Committee. 

24  (3)  The  President  shall  appoint,  as  additional  members 

25  of  the  Committee,  4  members  from  outside  the  Federal  Gov- 
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1  ernment  who  are  eminent  in  the  semiconductor  industry,  and 

2  4  members  from  outside  the  Federal  Government  who  are 

3  eminent  in  the  fields  of  technology,  defense,  and  economic 

4  development. 

5  (4)  One  of  the  members  appointed  under  paragraph  (3), 

6  as  designated  by  the  President  at  the  time  of  appointment, 

7  shall  be  chairman  of  the  Committee. 

8  (b)  Staff  Support. — Administrative  support  for  the 

9  Committee  shall  be  provided  through  an  arrangement  with 

10  an  appropriate  agency  or  organization  designated  by  the 

11  Committee.  The  funds  necessar  for  such  support  shall  be 

12  provided  to  the  designated  agency  or  organization,  from  sums 

13  available  to  the  Committee  to  carry  out  the  purposes  of  this 

14  Act,  in  accordance  with  a  memorandum  of  understanding  en* 

r 

15  tered  into  between  them. 

16  (c)  Expenses. — Members  of  the  Committee,  other  than 

17  full-time  employees  of  the  Federal  Government,  while  at- 

18  tending  meetings  of  the  Committee  or  otherwise  performing 

19  duties  at  the  request  of  the  Chairman  while  away  from  their 

20  homes  or  regular  places  of  business,  shall  be  allowed  travel 

21  expenses  in  accordance  with  subchapter  I  of  chapter  57  of 

22  title  5,  United  States  Code. 

23  (d)  First  Meeting. — The  Chairman  shall  call  the  first 

24  meeting  of  the  Committee  not  later  than  90  days  after  the 

25  date  of  the  enactment  of  this  Act. 

•  HR  2191  11! 
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1  (e)  Reports. — At  the  close  of  each  fiscal  year  the 

2  Committee  shall  submit  to  the  President  and  the  Congress  a 

3  report  on  its  activities  conducted  during  such  year  and  its 

4  planned  activities  for  the  coming  year,  including  specific  find- 

5  ings  and  recommendations  with  respect  to  the  national  semi- 

6  conductor  strategy  devised  and  promulgated  under  section 

7  2(bX2).  Each  report  shall  include  an  estimate  of  the  length  of 

8  time  the  Committee  must  continue  before  the  achievement  of 

9  its  purposes  and  the  issuance  of  its  final  report. 

10  SEC.  6.  AUTHORIZATION  OF  APPROPRIATIONS. 

11  There  are  authorized  to  be  appropriated  to  carry  out  the 

12  purposes  of  this  Act  such  sums  as  may  be  necessary  for  the 

13  fiscal  years  1988,  1989,  and  1990.  Appropriations  for  any 

14  fiscal  year  pursuant  to  the  preceding  sentence  shall  be  made 

15  through  a  specific  line  item  in  the  Act  making  appropriations 

16  to  the  National  Science  Foundation  for  that  year. 
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Dr.  Rosenstexn.  I  believe  that  your  initiative,  without  having 
read  it,  sounds  like  something  that  is  surely  needed,  as  the  semi- 
conductor  industry  is  under  attack.  And  unless  we  have  means  to, 
not  only  examine  what  must  be  done  immediately,  but  to  have 
some  foresight  and  some  vision  of  the  future,  we  will  continue  to 
regress. 

We  need  this  across  the  board.  What  we're  doing  in  this  country 
is  reacting  at  the  11th  hour.  We  need  a  standing  mechanism,  a 
series  of  councils  which  will  be  looking  at  the  entire  breadth  of  in- 
dustry opportunities,  and  envision  not  only  the  opportunities,  but 
the  problems  of  the  future. 

For  example,  we  were  in  Japan  five  years  ago  and  we  examined 
what  MTTI  did.  They  have  16  national  laboratories  which  are  de- 
voted to  supporting  industry.  We  have  essentially  none  other  than 
that  of  aeronautics. 

One  of  their  laboratories  was  a  fermentation  laboratory,  and  I 
thought,  my  that's  nice,  they're  going  to  have  the  best  saki  in  the 
world.  What  suddenly  dawned  upon  me,  that  the  production  proc- 
ess for  bio-engineered  products  is  fermentation.  Five  years  ago  they 
were  busily  putting  in  place  the  production  technology  to  take  over 
the  fermentation  industry.  They  are  doing  the  same  thing  in  optoe- 
lectronics which  is  going  to  be  a  $100  billion  industry.  We're  very 
proud  of  what  we're  doing  in  one  of  the  mainstays  of  our  economy, 
that  is  building. 

I  can  predict  within  five  years  the  Japanese  building  industry  is 
going  to  be  sending  prefabricated  houses  to  this  country,  because 
they  have  put  in  place  mechanisms  to  economically  and  efficiently 
produce  houses. 

I  believe  that  what  you  propose  is  important  for  the  semiconduc- 
tor industry,  because  it  is  certainly  a  lynchpin  of  much  of  our  econ- 
omy. But  I  think  we  need  a  broad  mechanism  to  look  at  the  future 
lynchpins  of  our  economy. 

Mr.  Valentine.  Thank  you.  Do  either  one  of  you  other  gentle- 
men care  to  comment?. 

Dr.  Drew.  Well,  I  would  certainly  second  the  importance  of  this 
focus.  Dr.  Kerber,  I  think,  adequately  described  the  tremendous  im- 
portance, not  only  to  defense,  but  across  the  board  of  this  particu- 
lar area. 

There  are  ad  hoc  mechanisms  that  arise.  I  mentioned  the  IEEE's 
effort  to  define,  and  it  turns  out  optoelectronics  focus— there  are 
groups,  the  semiconductor  industry  has  certainly  been  acutely  sen- 
sitive to  this.  Providing  a  forum  to  bring  these  things  together  is 
probably,  without  knowing  all  of  the  details,  a  valuable  step.  I 
think  it  is  timely.  But  I  would  certainly  second  what  Dr.  Rosen- 
stein  said  about — it's  systematic  of,  in  fact,  a  number  of  areas 
where  we  probably  need  to  bring  that  focus  together. 

Mr.  Winkelman.  May  I  add  a  comment,  Mr.  Chairman.  I,  too, 
feel  that  it's  a  step  in  the  right  direction,  but  in  my  view  too  small. 

I  think  we  finally  have  to  come  to  grips  in  this  country  with  the 
basic  question,  and  that  is,  to  promote  a  working  arrangement  with 
business,  labor,  government  and  educators  to  come  to  grips  with 
the  fundamental  problems  and  to  look  out  ahead  of  ourselves  to  an 
ticipate  the  problems  instead  of  reacting  after  the  fact. 
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And  while— what  you're  talking  about,  and  it  may  wen  be 
needed,  it  is  still  reacting  to  the  current  situation  and  not  looking 
ahead  to  the  year  2000  or  beyond  where  we  have  to  have  mecha- 
nisms to  move  much  more  rapidly  as  is  illustrated  by  Dr.  Rosen- 
stein's  comment  about  superconductivity. 

The  Japanese  aren't  waiting  to  set  up  some  intergovernmental 
committee  to  advise.  They've  got  action. 

Now,  one  of  our  problems,  also,  is  our  focus,  and  believe  me  I 
come  from  a  private  enterprise  system.  We're  so  busy  worrying 
about  competition  among  our  own  companies  within  the  country 
that  we  have  lost  track  of  the  fact  that  the  major  competition  is 
with  other  countries  and  not  within  ourselves.  And  therefore,  we 
need  to  find  mechanisms  to  deal  with  the  problems  of  auto  safety 
ahead  of  time.  To  deal  with  the  problems  of  a  gasoline  crisis  when 
it  arises.  To  deal  with  the  problems  of  garbage  and  waste  disposal. 
We  can't  wait,  and  we  can't  deal  with  them  one  by  one  as  they 
come  up  and  after  the  fact. 

Mr.  Valentine.  I  don't  have  any  further  questions,  Mr.  Chair- 
man. 

Mr.  Walgren.  I  appreciate  those  responses. 
Mr.  Mineta, 

Mr.  Mineta.  Mr.  Chairman,  I  have  no  questions  of  this  panel. 

Mr.  Walgren.  Mr.  Ritter. 

Mr.  Ritter.  Mr.  Chairman,  I  have  no  questions. 

Mr.  Walgren.  Well,  let  me  on  behalf  of  the  committee  thank 
you  very  much  for  your  participation  in  this.  It's  a  frustrating 
area,  and  I  hope  we  can  learn  something  about  it.  Thank  you  very 
much. 

Let's  call  the  third  panel.  And  the  gentleman  accompanying  Dr. 
Kerber,  but  then  also  we  have  Larry  Summney,  the  President  of 
Semiconductor  Research  Corporation;  Mr.  Charles  Sporck,  Presi- 
dent of  National  Semiconductor  Corporation. 

I  want  to  recognize,  first,  Mr.  Valentine  for  an  introduction  of 
Mr  Sumney  who  must  come  from  North  Carolina;  and  Mr.  Mineta 
for  an  introduction  of  Mr.  Sporck. 

Mr.  Valentine.  Thank  you,  Mr.  Chairman.  I'm  sorry  that  you 
don't  look  at  me  as  an  international  figure.  Just  because  I  want  to 
introduce  him  he  must  come  from  North  Carolina,  but  that's  okay. 
He  makes  up  for  that  deficiency. 

Mr.  Chairman  and  members  of  the  committee,  one  of  the  wit- 
nesses today,  as  you  have  pointed  out,  is  Mr.  Larry  Sumney,  Presi- 
dent of  Semiconductor  Research  Corporation  in  the  Research  Tri- 
angle Park  in  North  Carolina. 

Mr.  Sumney  has  participated  in  many  discussions  on  the  man- 
agement of  research  and  technology  needs  of  the  nation;  and  on 
the  semiconductor  issues  now  facing  this  country. 

He  is  current  Chairman  of  the  NationaT  Research  Council  Steer- 
ing Group  on  semiconductor  industry  and  DOE  National  Laborato- 
ries; and  was  a  member  of  the  Defense  Science  Task  Force  on  semi- 
conductor dependency.  He  has  served  in  many  other  capacities. 

Mr.  Walgren.  Well,  I  appreciate  that  very  much.  I  could  impose 
on  the  gentleman  from  North  Carolina  to  come  and  chair  this 
panel. 
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Mr.  Valentine  [presiding].  First  of  all,  Mr.  Price,  do  you  care  to 
make  a  statement  at  this  time? 

Mr.  Price.  Well,  I  would  just  like  to  add  my  word  of  welcome  to 
Mr.  Sumney  and  thank  him  for  his  leadership  in  our  state  and  we 
look  forward  to  hearing  his  statement.  And  I'll  have  some  ques- 
tions after  he  offers  that  testimony. 

Mr.  Valentine.  Mr.  Ritter,  do  you  have  any  statement  you 
would  like  to  make? 

Mr.  Ritter.  No.  I  welcome  our  witnesses  and  look  forward  to 
hearing  them. 

Mr.  Valentine.  All  right.  I  believe  the  first  witness  is  Mr.  Larry 
Sumney.^Mr.  Sumney,  we  are  happy  to  have  you  here  and  you  rec- 
ognize, I'm  sure,  that  we  have  certain  time  constraints.  We  want 
you  to  have  an  opportunity  to  express  yourself  adequately.  The 
statement  which  you  have  submitted  will  be  filed  and  will  be  a 
part  of  the  record  in  toto,  and  you  may  summarize  or  proceed  in 
any  manner  that  you  deem  appropriate. 

STATEMENTS  OF  LARRY  SUMNEY,  PRESiDENT  SEMICONDUCTOR 
RESEARCH  CORP.,  RESEARCH  TRIANGLE  PARK,  NC;  CHARLES 
E.  SPORCK,  PRESIDENT,  NATIONAL  SEMICONDUCTOR  CORP., 
SANTA  CLARA,  CA;  AND,  CHARLES  H.  FERGUSON,  CEI  7ER  FOR 
TECHNOLOGY  POLICY  AND  INDUSTRIAL  DEVELOPMENT,  MIT, 
CAMBRIDGE 

Mr.  Sumney.  Thank  you  very  much,  Mr.  Chairman  and  distin- 
guished members  of  the  committee.  My  name  is  Larry  Sumney  and 
I  am  president  of  the  Semiconductor  Research  Corp.  based  in  the 
Research  Triangle  Park  of  North  Carolina. 

Semiconductor  Research  Corporation  often  knows  as  the  SRC 
was  begun  5  years  ago  by  the  Semiconductor  Industry  Association 
as  an  industry  sponsored  cooperative  effort  in  generic  semiconduc- 
tor research. 

I  think  we  have  been  reasonably  successful.  By  the  end  of  this 
year  over  60  participating  companies  will  have  made  over  $100  mil- 
lion available  to  support  an  integrated  semiconductor  research  pro- 
gram that  involves  over  40  U.S.  universities,  several  hundred  facul- 
ty members,  and  over  400  graduate  students. 

In  1986  the  Federal  Government  became  a  financial  participant 
in  the  SRC  for  the  first  time.  We're  proud  of  our  research  program, 
but  we  recognize  that  it  is  only  one  component  of  a  solution  to  the 
problem  being  addressed  in  these  hearings  today. 

In  the  debate  on  industrial  competitiveness  the  U.S.  semiconduc- 
tor industry  emerges  as  a  focal  point  of  discussion  because  it  is  the 
critical  leverage  point  to  renew  Americ&n  competitiveness  in  many 
other  downstream  industries,  and  because  it  now  faces  serious  chal 
lenges  from  foreign  competition. 

A  national  strategy  is  vitally  important  to  those  of  us  who  agree 
with  a  recent  Defense  Science  Board  report  that,  "Semiconductors 
truly  ar  the  industrial  rice  of  the  information  age." 

As  v  lose  our  leadership  in  semiconductors,  we  are  going  to  lose 
a  mainstay  of  our  economic  and  military  security. 

I  appreciate  this  opportunity  to  participate  in  your  hearings  on 
the  role  of  science  and  technology  and  competitiveness.  Others  on 
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the  panel  will  discuss  in  detail  the  present  status  of  the  semicon- 
ductor industry  in  the  United  States  and  its  importance  to  both  our 
national  economy  and  our  national  defense. 

In  addition,  you  will  hear  details  of  a*  major  new  industry  initia- 
tive, SEMATECH,  which  is  also  of  paramount  importance  to  our 
defense  community,  and  is  indeed,  a  part  of  an  overall  national 
strategy  to  regain  compstitive  posture. 

SEMATECH  stands  for  Semiconductor  Manufacturing  Technolo- 
gy, and  it  is  designed  to  address  the  U.S.  lag  in  this  critical  area. 

My  prepared  statement  has  been  made  available  to  you,  and  I 
would  like  to  focus  my  brief  comments  on  a  key  element  of  the  na- 
tional strategy  that  we  must  implement  if  we  are  to  regain  our 
leadership  position. 

Many  activities  that  seek  to  address  the  semiconductor  problem 
are  underway,  are  being  planned,  or  are  being  proposed.  The  Semi- 
conductor Research  Corporation  is  indeed  a  successful  example. 
The  Department  of  Defense's  Very  High  Speed  Integrated  Circuits 
program,  and  now  the  new  Monolithic  Microwave  Integrated  Cir- 
cuits program,  both  address  specific  defense  needs. 

Individual  companies  fund  and  conduct  extensive  research,  and 
the  industry  is  now  working  on  SEMATECH  as  a  proposed  coopera- 
tive effort.  This  is  also  a  high  priority  recommendation  of  the  De- 
partment of  Defense. 

Within  the  Department  of  Energy  a  Nat'onal  Laboratory  Semi- 
conductor initiative  is  being  discussed.  Our  great  universities  and 
individual  state  programs  address  elements  of  the  problem.  Other 
proposals  have  also  been  made. 

Our  concern  is  that  all  of  these  programs  and  proposals,  while 
good  and  rational  in  isolation  are  uncoordinated  and  often  over- 
lapped when  viewed  as  part  of  an  overall  plan  to  address  the  seri- 
ous national  problem.  Our  technology  resources  are  being  ineffi- 
ciently used.  The  whole  has  been  less  than  some  of  the  parts. 

A  coherent  strategy  that  ties  the  many  programs  and  players  to- 
gether is  essential  if  the  nation  is  going  to  make  the  best  use  of  its 
resources  that  are  available  to  us,  and  if  it  intends  to  succeed. 

In  1918  we  declared  it  was  our  national  intent  to  establish  and 
maintain  U.S.  leadership  in  the  field  of  aviation.  We  support  this 
intent  through  the  creation  of  the  National  Advisory  Committee  on 
Aeronautics,  and  through  substantial  continuing  R&D  of  the  gov- 
ernment in  support  of  both  commercial  and  defense  aviation.  The 
result  has  been  U.S.  leadership  through  seven  decades  of  aviatic  i 
history. 

Today,  a  similar  resolve  is  needed  for  semiconductors,  just  as  the 
aviation  situation  was  understood  and  supported  by  the  various 
branches  of  the  government  and  by  the  industry,  semiconductor 
strategy  must  pervade  the  economic  trade  and  regulatory  activities 
of  the  government;  and  it  must  generate  response  and  cooperation 
from  both  government  and  industry. 

A  National  Advisory  Committee  on  Semiconductors  composed  of 
very  knowledgeable  leaders  from  industry  and  government  must 
provide  a  focal  point  for  these  efforts.  This  group  would  assess  our 
present  status  and  future  needs,  and  would  advise  both  govern- 
ment and  industry  on  the  opportunities,  the  strategies,  and  ap- 
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proaches  needed  to  reestablish  and  maintain  our  leadership  in  the 
vitalsemiconductor  arena: 

The  national  semiconductor  strategy  that  would  evolve  from  the 
Advisory  Committee  would  provide  the  technological  underpinning 
for  a  more  competitive  industry,  an  overall  stronger  economy,  and 
a  strong  national  defense. 

Mr.  Valentine.  Mr.  Sumney,  let  me  interrupt  you.  We  have  a 
vote,  and  I  think  now  is  as  good  a  time  as  any  to  break  in.  If  you 
would  bear  with  us.  We'll  be  in  recess  for  five  minutes. 

[Recess.] 

Mr.  Valentine.  The  committee  will  please  be  in  order. 
I  think  by  the  time  we  get  settled,  other  members  will  begin  to 
drift  back  in. 
Mr.  Sumney,  you  may  resume. 
Mr.  Sumney.  Thank  you,  Mr.  Chairman. 

The  Semiconductor  Industry  Association  has  attached  a  reason- 
ably high  priority  to  the  concept  of  the  National  Advisory  Commit- 
tee. Also,  the  recent  report  on  the  Defense  Science  Board  Task 
Force  on  Defense  Semiconductor  Dependency  concludes  with  a 
similar  statement  that  an  advisory  group  be  established  to  "formu- 
late a  comprehensive  and  coherent  strategy  for  legislative,  adminis- 
trative and  management  action  to  reverse  the  trend  toward  the 
export  of  semiconductor  manufacturing  and  technology  leader- 
ship." 

In  fulfilling  this  responsibility,  the  NACS  would:  one,  monitor 
the  competitiveness  of  the  U.S.  semiconductor  technology  base; 
two,  determine  technical  areas  where  this  country's  semiconductor 
technology  is  deficient  relative  to  international  competition;  three, 
identify  new  or  emerging  semiconductor  technologies  that  impact 
the  national  defense  and/or  U.S.  competitiveness;  four,  develop  re- 
search and  development  strategies,  tactics  and  plans  whose  execu- 
tion would  assure  U.S.  semiconductor  competitiveness;  and  finally, 
recommend  appropriate  action  to  support  the  overall  semiconduc- 
tor strategy. 

In  1987  the  semiconductor  industry  is  unique.  The  technology 
base  that  it  provides  is  the  key  to  U.S.  competitiveness  in  the  high 
technology  industries  that  will  dominate  the  world  economy  for  the 
next  century,  and  it  is  also  the  most  pervasive  technology  in  our 
nation's  defense  strategy.  Without  semiconductor  leadership, 
achievement  of  both  national  security  and  economic  goals  of  the 
nation  will  be  difficult,  if  not  impossible. 

The  problems  we  face  are  of  the  highest  importance.  They  re- 
quire national  leadership  and  national  solutions  if  we  are  to  secure 
our  economic  competitiveness  and  our  defense  preparedness.  I  be- 
lieve with  your  support  and  with  the  active  participation  of  con- 
cerned Federal  agencies  working  cooperatively  with  our  industries, 
our  great  research  universities,  our  Federal  laboratories  and  other 
active  and  innovative  programs,  we  can  recapture  and  maintain 
our  leadership  position. 

I  have  discussed  these  issues  more  thoroughly  in  my  prepared 
statement.  I  appreciate  your  interest  in  my  comments  today  and 
your  concern  in  these  very  important  issues.  Thank  you. 

[The  prepared  statement  of  Larry  Sumney  follows:] 
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Mr.  Chairman  and  Members  of  the  Committee: 

Ky  name  1s  Larry  W.  Sumney,  and  I  am  president  of  the  Semiconductor  Research 
Corporation  based  in  the  Research  Triangle  Park,  North  Carolina.  SRC  was 
begun  five  years  ago  by  the  Semiconductor  Industry  Association  as  an 
Industry-sponsored  cooperative  effort  to  conduct  generic  semiconductor 
research. 

The  SRC  has  been  highly  successful.  By  the  end  of  this  year,  over  60 
participating  companies  will  have  made  over  $100  million  available  to  support 
an  integrated  semiconductor  research  program  Involving  some  40  U.S. 
universities,  several  hundred  faculty  members,  and  over  400  graduate  students* 
In  1986,  the  federal  government  became  a  participant  in  SRC  for  the  first  time. 

We  are  proud  of  our  program,  but  we  recognize  that  it  1s  only  one  component  of 
a  solution  to  the  problem  being  addressed  in  these  hearings* 

America  has  been  challenged  to  increase  Its  competitiveness  in  order  to 
reverse  the  trend  toward  ever  rising  trade  deficits  while  maintaining  a  high 
standard  of  living*  In  the  debate  on  Industrial  competitiveness,  the  U*S* 
semiconductor  Industry  emerges  as  a  focal  point  of  discussion  because  it  1s 
the  critical  leverage  point  to  renewed  American  competitiveness  in  many  other 
Industries  and  because  it  now  faces  serious  challenges  from  foreign 
competition* 

A  national  strategy  1s  vitally  important  to  those  of  us  who  agree  vdth  the 
recent  Defense  Science  Board  report  that  "semiconductors  truly  are  'the 
industrial  rice1  of  the  Information  age*"  As  we  lose  our  leadership  in 
semiconductors,  we  lose  a  mainstay  of  our  economic  and  military  security* 

The  semiconductor  Industry  of  the  United  States  1s  1n  danger  of  losing  Its 
technical  leadership  and  market  share  to  Japan  and  other  competitors.  The 
rate  of  decline  has  been  rapid*  less  than  one  decade  ago,  there  was  little 
challenge  to  U.S*  leadership  1n  this  industry.  Now,  we  are  clearly  behind  in 
many  of  the  key  technologies  and  are  being  challenged  1n  the  remainder*  The 
world  market  share  of  U*S*  manufacturers  1s  decreasing*-  Given  the  trends, 
this  decrease  will  accelerate  and  extend  to  allied  Industries  whose  end 
products  depend  on  advanced  semiconductor  components  for  high-end  performance* 
With  no  response  by  the  United  States,  the  nation  1s  headed  toward  becoming  an 
also  ran  1n  the  high  technology  sweepstakes* 

The  Implications  of  this  decline  extend  beyond  the  semiconductor  Industry  and, 
in  fact,  threaten  tne  leadership  of  the  United  States  in  the  technologies  that 
will  determine  Its  future  military  and  economic  status*  The  security  and 
quali ty-of-1 i fe  of  future  generations  of  Americans  1s  clearly  at  Issue* 

It  1s  not  to  late  too  reverse  these  trends  and  to  recover  the  competitive  edge 
for  the  United  States*  It  is  not  necessarily  appropriate  to  copy  the 
competition  to  accomplish  this.  Their  history,  culture,  and  environment  are 
much  different.  We  must  focus  on  our  Inherent  strengths  to  regain  our 
semiconductor  technology  leadership  position*  This  response  must  be  formed 
with  knowledge  of  why  we  have  the  semiconductor  problems  1n  the  first  place* 
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The  problems  stem  from  two  decades  of  only  nominal  International  competition 
with  U.S.  leadership  1n  high  technology.  This  resulted  1n  structural 
Inefficiencies  1n  the  U.S.  Infrastructure,  and  a  lack  of  perception  by  both 
the  Industry  and  government  that  the  world  technology  competition  was  rapidly 
changing.    The  result,  for  the  United  States,  1s  exemplified  by: 

*  lack  of  a  coherent  set  of  Industry  goals. 

*  redundancy  1n  research  organizations  and  operations. 

*  a  disaggregated  Industry  structure  with  many  companies  too  small  for 
effective  International  competition. 

*  motivational  structures  that  excessively  reward  creativity  and 
discourage  technology  transfer  and  application  of  existing  knowledge  to 
solve  problems. 

*  a  society  whose  ;,croes  are  medical  doctors  and  lawyers  and  research 
scientists;  and  not  manufacturing/Industrial  engineers  who  produce  the 
tangible  products  of  our  Industry. 

*  an  economic  system  that  forces  short-range  perspectives. 

*  little  accountability  for  research  productivity. 

These  causes  have  been  exacerbated  by  the  emergence  of  foreign  competitors  who 
are  strongly  motivated  to  win  markets  and  technological  leadership  from  the 
U.S.,  who  apply  different  rules  and  standards  to  the  competition,  and  who  have 
different  government,  Industry,  and  work  force  characteristics  arising  from 
their  different  history.  For  example,  1n  Japan,  where  catching  up  to  the  rest 
of  the  world  has  been  the  national  passion  for  the  last  four  decades,  the 
heroes  are  the  production  engineers;  the  labor  force  has  a  strong  work  ethic; 
the  society  1s  cohesive;  the  Industry  has  an  Integrated  structure;  there  1s  a 
universal  high  priority  on  exports;  the  government  gives  high  priority  to  and 
orchestrates  Industrial  success;  and  the  people,  Industry,  and  government 
share  a  protectionist  stance.  These  ingredients  have  been  combined  to  create 
an  obviously  successful  competitor  1n  the  high  technology  arena. 

For  example,  an  annual  report  of  ADVANTEST,  a  Japanese  test  equipment  firm 
provides  a  chronological  listing  of  Important  events  in  the  company's  history. 
It  noted  fourteen  times  1n  a  period  of  eighteen  years  that  the  company  had 
been  given  a  subsidy,  or  other  government  funding,  for  the  development  of 
advanced  semiconductor  test  equipment.  During  that  period  Its  negligibly 
small  market  share  grew  to  where,  finally,  1n  1985,  ADVANTEST  attained  the 
largest  share  of  the  world  market  for  automated  test  equipment.  This  history 
of  patient,  continuous  government  support  of  a  company's  efforts  to  obtain  a 
successful  commercial  product  could  not  be  matched  1n  the  United  States.  In 
the  automated  test  equipment  market*  Japan  has  been  successful.  Today,  U.S. 
companies  are  purchasing  ADVANTEST  equipment  because  1t  1s  the  best  available. 
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The  two  remaining  U.S.  firms  are  striving  to  stay  competitive.  This  type 
long-term  focusing  of  resources  on  a  particular  market  segment  1s  known  as 
targeting.  It  has  worked  1n  a  number  of  areas,  including  sem'conductor  memory 
chips. 

Some  call  the  high  technology  c^.  tltlon  a  race  1n  which  the  U.S.  had  led  for 
so  long  that  1t  became  complacent.  Its  competitor,  Japan,  had  to  work  hard  to 
catch  up.  Learning  how  to  work  hard  put  1t  1n  a  position  to  where,  once  1t 
caught  up,  Japan  has  continued  to  run  faster  and  now  1s  leaving  the  United 
States  behind  1n  some  areas.  To  get  back  Into  the  race,  we  must  shed  the  bad 
habits  that  have  come  from  complacency  and  rebuild  our  basic  strengths. 

The  United  Stctes  has  real  strengths.  These  Include  our  univer-lfcy  system, 
industrfal  diversity,  large  monolithic  market,  and  the  demonstrated  ability  to 
respond  to  Important  challenges.  We  have  to  use  these  advantages  to  the 
fullest  to  regain  competitiveness  for  U.S.  technology. 

In  any  case,  the  semiconductor  Industry  news  1s  not  good.  What  does  this 
mean?  An  economist  might  point  out  that  the  semiconductor  Industry  1s  only 
about  one  percent  of  the  gross  national  product  so  1t  shouldn't  make  much 
difference  1f  it  disappears.  This  1s  an  Irrational,  but  all  too  prevalent 
view.  Other  economists  may  point  to  the  dangers  of  manipulating  market  forces 
1n  a  mature  economy  such  as  that  of  the  United  States  while  justifying  the 
actions  of  the  Japanese  as  being  necessary  1n  their  evolving  economy. 
However,  the  Implications  of  even  a  partial  demise  of  the  U.S.  Industry  are 
severe  and  must  be  recognized.  Look  at  national  security  first. 


There  is  almost  universal  agreement  that  world-leading  semiconductor 
technology  is  necessary  for  U.S.  defense.  The  "force  multiplier"  of  U.S.  high 
technology  defense  systems  1s  used  to  offset  numerical  superiority  of  its 
potential  adversaries.  Today,  !i1gh  technology  resides  1n  semiconductor 
electronics,  integrated  circuit  chips.  Without  these  components,  modern 
aircraft  cannot  fly,  missiles  cannct  be  guided,  and  Intelligence  systems  are 
useless.  Loss  of  access  to  leading  semiconductor  technology  will  result  1n  a 
rapid  decrease  in  weapons-system  leadership. 

There  is,  also,  almost  universal  agreement  that  we  can't  rely  on  a  foreign 
supplier  for  semiconductor  technolcgy.  To  play  such  a  key  role  1n  U.S. 
defense  strategy,  the  supplier  country  would  have  to  be  politically  and 
economically  stable,  responsive  to  U.S.  defense  needs  for  special  products, 
willing  to  supply  the  best  available  technology,  wllliny  to  transfer  this 
technology  to  defense  system  suppliers,  and  willing  to  protect  the  technology 
from  U.S.  adversaries.  If  the  United  States  were  dependent  on  a  foreign 
supplier  for  critical  defense  semiconductor  technology,  the  United  States 
would  require  access  to  the  suppliers  research  results  to  use  in  long  range 
defense  planning,  would  have  to  Install  transferred  technology  in  the  United 
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States  for  highly  classified  applications,  and  would  have  to  develop  a  very 
close  relationship  with  the  foreign  supplier.   These  conditions  cawiot  be  met. 

Some  have  argued  that  there  1s  a  way  for  the  United  States  to  meet  Its  defense 
needs  even  1f  Its  semiconductor  Industry  1s  no  longer  competitive.  If  there 
are  too  many  conditions  for  a  foreign  source  to  be  a  viable  alternative,  than 
one  can  consider  an  "arsenal  approach"  where  the  technology  leadership  1s 
maintained  and  defense  articles  are  produced.  This  would  require  that  the 
continuing  effort  to  maintain  state-of-the-art  capabilities  would  be  funded 
almost  entirely  by  the  government.  At  present,  the  Industry  spends  over  $2 
billion  annually  for  this  purpose.  This  expense  would  be  difficult  for  the 
defense  effort  to  assume.  There  are  also  serious  doubts  that  a  government 
effort,  even  1f  flenerousl.,  funded,  could  compete  with  the  drive  that  the 
commercial  market  gives  to  technology  advancement.  Thus,  the  maintenance  of  a 
world-leading  Industrial  semiconductor  technology  capability  appears  to  be 
required  for  U.S.  national  defense. 


In  the  economic  sector,  the  Implications  are  equally  severe.  As  pointed  out 
1n  a  recent  study  by  the  National  Science  Foundation,  i<orld  semiconductor 
production,  valued  at  $30  billion  1n  1985,  1s  expected  to  be  over  $120  billion 
by  1995.  The  computer  Industry  1s  dependent  on  semiconductors  for  Its 
competitiveness.  In  1985,  the  world  computer  market  was  estimated  to  be  $150 
billion.  By  1995,  1t  should  exceed  $1  trillion.  Other  electronics  Intensive 
industries,  consumer  electronics,  telecommunications,  aerospace  electronics, 
office  automation  equipment,  and  robotics  probably  will  provide  another  $2 
trillion  market,  dependent  upon  the  availability  of  semiconductors.  There  1s 
little  doubt  that  the  future  economic  success  of  the  United  States  1s  wedded 
strongly  and  Inseparably  to  these  Industries,  and  thus  to  semiconductors. 

In  commercial  appl Icdtlons,  reliance  on  open-market  Japanese  technology  1s  not 
an  answer.  In  addition  to  the  efficiency  penalties  that  are  associated  with 
such  dependence,  there  1s  the  Issue  or  strategic  technology  denial  brought 
about  by  the  vertical  Integration  of  the  component  supplier.  American 
Industry  cannot  compete  successfully  1f  1t  Is  dependent  upon  the  foreign 
companies  with  which  1t  competes  for  the  critical  components  that  determine 
the  performance  of  its  products. 

Thus,  we  see  that  the  U.S.  semiconductor  Industry  1s  1n  trouble  and  that  a 
strong  competitive  posture  of  that  Industry  1s  vital  to  the  nation.  What  can 
be  done? 


There  have  be»n  many  J1scuss1ons  over  this  past  year  regarding  the  problems 
the  semiconductor  Industry  and  possible  responses  to  the  challenge.  The 
Semiconductor  Industry  Association,  a  Defense  Science  Board  Task  Force,  a 
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National  Security  Council  working  group,  and  others  have  debated  Issues  and 
solutions.  Although  It  would  be  somewhat  misleading  to  say  that  a  consensus 
has  surfaced  among  all  of  these  groups,  there  1s  a  pattern  of  responses 
emerging  that  can  be  referred  to  as  "A  Winning  Strategy  For  The  U.S.  In 
Semiconductors11  or  a  "National  Semiconductor  Strategy."  The  remainder  of  my 
discussion  Introduces  a  framework  for  this  strategy.  It  1s  still  1n  the  form 
of  proposals  to  the  Indust.y  and  government  leaders  who  will  determine  whether 
it  will  be  put  Into  effect. 

The  major  components  of  the  strategy  are  leadership,  cooperation,  funding,  and 
a  technology  plan. 


NATIONAL  LEADERSHIP 

The  highest  priority  need  1s  for  leadership  that  articulates  the  problem, 
Identifies  goals,  and  proposes  responses.  One  may  speculate  on  why,  given  the 
significance  of  the  problem,  1t  has  not  already  attracted  stronger  leadership. 
One  reason  1s  that  both  the  administration  and  the  industry  have  reservations 
with  respect  to  anybody  providing  leadership  for  an  Industry  that  has  been 
successful  with  free-wheeling  independence  in  the  past.  A  second  reason  1s 
that  the  problem  has  developed  rapidly  —  over  the  last  4  or  5  years.  A  third 
reason  is  that  the  problem  has  a  strong  technical  content.  The  difficulties 
and  potential  demise  of  U.S.  semiconductor  technology  leadership  are  difficult 
to  understand  with  a  background  of  three  decades  of  well-publicized  success  in 
that  technology.  Finally,  the  strong  connection  between  semiconductor 
technology,  on  the  one  hand,  and  defense  capabilities  and  the  future  economy, 
on  the  other,  is  not  understood  without  considerable  discussion.  However, 
both  government  and  Industry  leaders  are  now  adding  semiconductor  Issues  to 
their  agendas. 

Many  activities  that  seek  to  address  the  semiconductor  problem  are  under  way, 
being  planned,  or  have  been  proposed.  The  Semiconductor  Research  Corporation 
Is  a  highly  successful  example.  The  Department  of  Defense's  VHSIC  (Very  High 
Speed  Integrated  Circuits)  program,  and  now  Its  MMIC  (Monolithic  Microwave 
Integrated  Circuits)  program  address  specific  defense  needs.  SEMATECH 
(Semiconductor  Manufacturing  Technology)  is  a  proposed  cooperative  effort  to 
address  the  U.S.  lag  1n  semiconductor  manufacturing  technology.  A  National 
Laboratory  Semiconductor  Initiative  is  being  discussed.  Other  proposals  have 
been  made.  The  problem  is  that  all  of  these  programs  and  proposals,  while 
good  and  rational  in  isolation,  are  uncoordinated  and  overlapping  when  viewed 
as  part  of  an  overall  plan  to  address  a  national  problem. 

A  coherent  strategy  that  ties  the  many  programs  and  players  together  1s 
essential  if  the  nation  1s  to  make  the  best  use  of  the  limited  resources  that 
are  available  —  and  to  succeed. 

Our  proposal  Is  to  form  an  advisory  group  patterned  after  the  highly 
successful  work  of  the  National  Advisory  Committee  on  Aeronautics  in  the 
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aviation  field.  This  Industry-government  cooperative  activity  has  provided 
the  United  States  with  over  seven  decades  of  leadership  1n  aviation  for  both 
commerce  and  defense.  The  National  Advisory  Committee  on  Semiconductors  would 
be  organized  to  devise  and  enunciate  the  goals  of  a  national  semiconductor 
strategy,  the  Implementation  of  which  could  assure  the  continued  leadership  of 
the  United  States  1n  semiconductor  technology.  The  national  semiconductor 
strategy  that  will  evolve  from  the  Advisory  Committee  will  provide  the 
technological  underpinnings  for  a  strong  economy  and  for  the  national  security 
that  are  required  to  achieve  the  stated  goals  of  the  nation. 

The  Semiconductor  Industry  Association  has  attached  a  high  priority  to  this 
concept  and  has  assigned  to  me  the  lead  advocacy  role.  The  recent  Report  of 
the  Defense  Science  Board  Task  Force  on  Defense  Semiconductor  Dependency 
concludes  with  a  similar  recommendation  that  an  advisory  group  be  established 
Hto  formulate  a  comprehensive  and  coherent  strategy  for  legislative, 
administrative,  and  management  action  to  reverse  the  trend  toward  the  export 
of  semiconductor  manufacturing  and  technology  leadership." 

The  Committee's  purpose  would  be  to  acquire  the  required  Information,  Identify 
the  components  of  a  successful  strategy,  analyze  the  options,  establish 
priorities,  and  recommend  roles  for  participants  in  the  strategy.  These 
results  and  recommendations  would  be  provided  to  those  bodies  of  the 
government  Involved  1n  legislative,  policy-making,  administrative,  management, 
planning,  and  technology  activities  that  affect  or  are  part  of  a  national 
semiconductor  strategy  and  to  the  Industry  and  other  non-governmental  groups 
or  organizations  affected  by  or  contributing  to  the  national  semiconductor 
strategy. 

In  fulfilling  this  responsibility,  the  National  Advisory  Committee  on 
Semiconductors  would: 

monitor  the  competitiveness  of  the  U.S.  semiconductor  technology  base; 

determine  technical  areas  where  the  U.S.  semiconductor  technology  1s 
deficient  relative  to  international  competition; 

Identify  new  or  emerging  semiconductor  technologies  that  will  Impact 
the  national  defense  and/or  U.S.  competitiveness; 

develop  research  and  development  strategies,  tactics  and  plans  whose 
execution  will  assure  U.S.  semiconductor  competitiveness;  and, 

recommend  appropriate  actions  that  support  the  semiconductor  strategy. 

A  response  to  thr  leadership  challenge  through  something  Hke  the  National 
Advisory  Committee  on  Semiconductors  1s  an  essential  element  in  the  nation's 
response. 
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COOPERATION 

Closely  coupled  to  the  need  to  develop  leadership  1s  a  need  for  Increased 

^nTtrarii0"rfin„addreSSi:9  th^  P:°bleffl  Within  the  IndustrHid  be tween  h 
IJlirl PX  ?nd  ,9°ve:nme"t-  RaPid  growth  and  Intense  competition  1n  the 
semiconductor  industry  have  produced  excessive  redundancy  1n  the  U  S  research 
and  development  establishment,  a  low  level  of  shared  generic  research 
activities,  and  a  reduced  ability  of  the  Industry  to  compete,  it  1s  essential 
^L?Mnn  a  ^nology  and  other  activities  be  Identified  for  which 
n7  ^  "  am0"?  U-S-  companies  1s  no  longer  appropriate  and  to  find  means 
for  addressing  these  cooperatively    Cooperative  efforts  must  address: 

(1)  Increased  effectl*  eness  for  generic  semiconductor  research  and 
development  fn  Me  U.S.  such  as  has  been  Initiated  by  the 
Semiconductor  Research  Corporation; 

(2)  targets  of  technological  opportunity  that  will  strengthen  our 
competitive  Position,  e.g.,  joint  development  of  semiconductor 
manufacturing  capability  through  SEHATECH; 

(3)  ways  to  enhance  the  broad  applied  generic  technology  base  upon  which 
the  industry  relies,  e.g.,  Integrated  circuit  (IC)  design  automation, 
demonstration  facilities  for  process  innovations  and  new 
manufacturing  techniques,  and  applied  research  1n  IC  designs  and 
applications; 

(4)  ^r?!fclth  °^the  industr*  Infrastructure,  I.e.,  tool  makers  and 
materials  suppliers; 

(5)  SnillrUr  rfesP°nse?  t°  needs  for  Improved  acquisition  and 
Industry-  annd°  9  knowled9e  and  Information  that  will  help  the 

(6)  the  recapture  of  consumer  product  markets  1n  the  U.S.  in  order  to 
provide  the  semiconductor  Industry  with  a  strong  domestic  customer 
base. 

SEMATECH,  the  initiative  now  being  discussed  for  addressing  the  Important  need 
™nvf«  \T>°VTntC*  1n lthe  manufactur1ng  capabilities  of  U.S.  semiconductor 
comp*  tes,  1s  an  Important  part  of  the  overall  strategy. 


FUNDING 


Funds  must  become  available  ;o  enhance  research  and  develops"  <>  At9^  <nch 

as  manufacturing  tecr-o^y,  devices  and  p- .cesses,  deslor  and    <  system 

^   S      iS|    'pp,,;at,ons»    materials,    fabrlcadon    t*ol>,    and  generic 

lul  7c\ Jo"  h-he  Ttf  m°.St  °f  tneSe  fUndS  have  c™  from  ihd«s^  Avenues 
but,  as  time  has  shown,  in  the  competitive  environment  of  the  VsGs  the 
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Industry  has  not  been  able  to  provide  funding  of  the  magnitude  needed  to  keep 
up  with  the  more  coordinated  and  better  funded  efforts  of  government-supported 
foreign  competitor*.  Estimates  of  the  total  funding  needs  have  ranged  from 
several  hundred  million  dollars  a  year  to  over  one  billion  dollars  annually 
for  periods  extending  to  five  years  and  beyond. 

The  most  Important  Immediate  need  1s  to  Implement  the  government  participation 
1n  SEHATECH  at  a  level  of  $100-200  mill 1on/year.  Additional  Immediate  needs 
Include  (1)  the  Implementation  of  the  other  recommendations  of  the  Defense 
Science  Board  and  (2)  the  proposed  National  Laboratory  Semiconductor 
Initiative.  These  proposals,  Inclusive  of  SEMATECK,  total  less  than  $500 
ml  11  ion/year.  Even  1f  the  National  Advisory  Committee  on  Semiconductors 
should  recommend  doubling  this  Investment  over  the  nex.  several  years,  It  is  a 
small  amount  when  compared  to  the  significance  of  the  problem. 


The  bottom  line  for  the  strategy  1s  a  technology  plan  that  results  1n  the 
availability  of  the  knowledge  that  enables  the  Industry  to  compete.  A 
technology  plan  will  Include  fundamental  research,  applied  research, 
manufacturing  technology,  and  applications  research.  For  each  component  of 
the  technology  strategy,  the  level  of  effort  and  the  performers  must  be 
Identified.  Defense  laboratories,  the  national  laboratories,  the  National 
Bureau  of  Standards,  and  other  government  entitles  have  a  role,  as  do  a 
variety  of  Independent  research  organizations,  U.S.  universities,  and  the 
Industry  Itself.  In  the  past,  these  technology  resources  have  been  poorly 
used.  Too  many  people  have  been  trying  to  do  the  same  thing  with  the  result 
that,  while  much  has  been  accomplished,  many  technology  areas  have  not  and  are 
not  being  addressed.  The  whole  has  been  less  than  the  sum  of  the  parts. 
Through  a  good  technology  plan,  created  under  the  leadership  of  the  National 
Advisory  Committee,  a  result  can  be  obtained  that  1s  greater  than  the  sum  of 
the  parts,  I.e.,  the  resources  can  be  used  synerglcaliy  rather  than 
redundantly. 


Our  nation's  future  economic  status  1s  firmly  wedded  to  leadership  1n  the  high 
technology  Industries  that  depend  upon  semiconductors.  Our  national  defense 
<s  tied  to  the  availability  of  leading-edge  semiconductor  devices.  The 
problems  we  face  are  of  the  highest  Importance;  they  require  national 
leadership  and  national  solutions  1f  we  are  to  secure  our  economic 
competitiveness  and  our  defense  preparedness. 

Objections  to  the  creation  of  a  monolithic  approach  to  meeting  a  technology 
need  often  arise  from  the  perception  that  past  Successes  of  the  United  States 
may  be  attributed  to  diversity  and  Internal  competition.  This  was  true  when 
the  field  of  competition  was  within  the  nation's  boundaries.     Now,  the 
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competition  1s  worldwide,  and  the  rules  have  changed.  Our  future  depends  on 
our  ability  to  adapt  to  these  new  rules. 

The  logic  presented  here  recommends  Immediate  funding  of  SEMATECH  followed 
rapidly  by  funding  of  several  related  semiconductor  Initiatives  that  have  been 
Identified  In  recent  studies  of  the  semiconductor  problem  of  the  U.S.  At  the 
same  time,  the  National  Advisory  Committee  on  Semiconductors  should  be 
established  to  provide  the  continuing  leadership  and  guidance  required  to 
regain  clear  leadership  for  the  United  States  In  semiconductor  technology. 
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Mr.  Valentine.  Thank  you,  Mr.  Sumney. 

The  next  witness  is  Mr.  Charles  H.  Ferguson,  from  the  Center 
for  Technology  Policy  and.  Industrial  Development,  Massachusetts 
Institute  of  Technology.  . 

Welcome,  sir.  We  are  happy  to  hear  from  you  at  this  time.  As  I 
have  said  to  the  other  gentlemen,  your  statement  which  you  filed 
with  the  committee  will  become  a  part  of  the  record  in  toto  and 
you  may  summarize  it  or  proceed  in  any  other  way  that  you  deem 
appropriate,  bearing  in  mind  that  we  nave  a  need  to  finish  this 
week. 

Mr.  Ferguson.  Despite  what  might  perhaps  be  the  prevailing 
reputation  of  academics,  I  will  be  quite  brief. 

I  was  asked  to  say  something  about  how  important  the  semicon- 
ductor industry  is  and  whether  there  was  an  appropriate  role  for 
the  Federal  Government  in  assisting  it.  The  semiconductor  indus- 
try is  about  as  imoortant  as  an  industry  can  get.  The  semiconduc- 
tor content  of  all  United  States  manufacturing  has  gone  from  zero 
to  two  percent  in  the  last  30  years.  It  is  continuing  to  double  ap- 
proximately every  ten  years  and  will  continue  to  do  that  probably 
for  another  20  years. 

The  importance  of  semiconductors  is  far  larger  than  that  number 
would  suggest  because  semiconductor  technology  progresses  at  an 
absolutely  extraordinary  rate,  so  the  productivity  of  these  devices 
and  the  productivity  benefits  that  they  bring  to  other  industries  in 
which  the  United  States  wishes  to  hold,  retain,  get  back,  perhaps, 
leadership  is  very,  very  important. 

So  I  don't  think  there  is  any  doubt  that  the  semiconductor  indus- 
try deserves  saving,  and  that  is  what  we  are  talking  about.  We  are 
talking  about  saving  it.  The  trend  line  is  that  the  industry  will  es- 
sentially disappear  within  the  next  5  to  10  years. 

The  United  States  industry  has  lost  20  percent  of  the  world 
market  over  the  last  ten  years,  and  there  is  no  reason  to  suppose 
that,  absent  very  drastic  actions,  that  trend  would  not  continue  In 
fact,  I  think  that  it  might  even  accelerate  because,  in  fact,  Japa- 
nese R&D,  not  just  for  current  technology  but  for  future  technology 
generations,  is  now  outstripping  that  of  the  United  States  by  an  ex- 
tremely wide  margin.  These  are  not  subtle  effects. 

Between  1975  and  1982,  the  United  States  went  from  43  percent 
to  27  percent  of  world  patenting  activity  in  integrated  circuits. 
Jatan  went  from  18  percent  to  48  percent  in  the  same  period,  and 
things  have  gotten  worse  since  1982,  not  better. 

So  there  is  no  doubt  that  the  industry  is  important.  There  is  no 
doubt  that  it  has  to  be  saved,  I  think.  The  level  of  effort  and  knowl- 
edge that  has  been  devoted  to  the  industry  thus  far  in  the  Federal 
Government  and  indeed,  alas,  in  the  semiconductor  industry  has 
not  been  what  we  might  have  hoped.  Unfortunately,  as  other 
people  have  said,  it  does  take  a  crisis  for  people  to  begin  to  think 
about  this  in  a  serious  way,  but  there  are  many  positive  signs. 

I  have  been  asked  to  comment  on  SEMATECH.  I  think  SEMA- 
TECH  is  a  very  good  idea,  should  be  supported  very  strongly  finan- 
cially and  otherwise,  if  necessary,  by  the  government,  I  think,  how- 
ever, it  is  important  to  recognize  that  SEMATECH  is  a  necessary 
but  not  a  sufficient  condition.  It  is  a  small,  interim  first  step.  It  is 
something  that  will  stave  off  disaster  if  it  works.  It  is  not  some- 
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thing  that  will  save  the  American  industry  or  renew  its  competi- 
tiveness m  an  enduring  way  by  itself.  That  will  take  a  much  wider 
effort,  as  other  people  have  also  said. 

It  will  take  an  effort  that  encompasses  a  number  of  policy  do- 
mains, and  it  will  take  an  effort  that  reaches  out  to  a  very  long 
time  horizon,  to  the  next  10,  20,  30  years,  and  it  will  also  take  a 
very  great  deal  of  money  and  will  take  renewed  vigor,  shall  we  say, 
in  the  relationship  between  the  Federal  Government  and  the  in- 
n~  and  technological  base  of  this  country,  a  relationship  that 
existed,  as  other  people  have  pointed  out,  in  the  1950's  and  1960's 
but  which  no  longer  exists,  and  the  Defense  Department  can  no 
longer  play  the  role  that  it  played  then. 

IK>D  was  the  vehicle  for  these  developments  in  the  semiconduc- 
tor industry  and  the  computer  industry  and  other  industries  as 
Sf™?  that  Period  It  can  no  longer  be,  for  two  reasons.  First 
of  all,  it  is  a  very  small  fraction  of  total  world  consumption  and 
production,  and  second,  defense  demand  now  lags  commercial  tech- 
nology by  a  substantial  margin,  it  does  not  lead  it 

That  means  that  we  are  going  to  have  to  think  in  a  very  funda- 
mental way  about  how  to  create  a  policy  environment  that  is 
hospitable  to  the  future  development  of  commercial  technology  in 
SllJn"?*  Sta^  SEMATECH  is  a  good  idea  and  I  think  it  an 
excellent  experiment  but  it  should  be  regarded  as  an  interim  step 
in  an  experiment,  I  think,  an  emergency  interim  step. 

I  don  t  mean  to  minimize  its  importance.  It  is  extremely  impor- 
tant that  the  semiconductor  industry  receive  attention,  but  there 
are  other  industries,  and  there  is  the  future  to  think  about,  as  well. 

l  hank  you. 

[The  prepared  statement  of  Charles  H.  Ferguson  follows:] 
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SUMMARY:  ASSESSMENT  OF  U.S.  MICROELECTRONICS  INDUSTRY 

1.  THE  MERCHANT  SEMICONDUCTOR  INDUSTRY 

LOSING  MARKET  SHARE  TO  JAPAN  IN  ALL  PRODUCT  CATEGORIES 

PROCESS  TECHNOLOGY  NOW  2  -  H  YEARS  BEHIND  JAPAN 

EXTREMELY  VULNERABLE  FINANCIALLY  (1985  LOSSES  OF  $1B) 

LOW  LEVELS  OF  BOTH  RsD  AND  CAPITAL  SPENDING 

INCREASINGLY  DEPENDENT  UPON  JAPANESE  TECHNOLOGY  (SEE  BELOW) 

MANY  FIRMS  ACTIVELY  CONSIDERING  BEING  ACQUIRED  BY  JAPANESE  FIRMS 

2.  CAPTIVE  PRODUCERS 

IBM  IN  GENERALLY  EXCELLENT  CONDITION 

AT&T,  DEC,  AND  HP  IN  FAIR  TO  GOOD  CONDITION 

ALL  OTHERS  FAR  BEHIND  JAPAN  IN  TECHNOLOGY  &  SCALE 

3.  CAPITAL  EQUIPMENT  &  SERVICES 

U.S.  LOSING  MARKET  SHARE  IN  CRITICAL  AREAS 

E  BEAM,  GLASS,  MASKS,  TESTERS,  STEPPERS 
LIKE  MERCHANTS,  EQUIPMENT  &  SERVICES  FIRMS  FINANCIALLY  VULNERABLE 
SEVERELY  REDUCED  R8D  AND  CAPITAL  SPENDING 

4.  USERS 

INCREASINGLY  DEPENDENT  UPON  JAPANESE  TECHNOLOGY 

FREQUENTLY  USING  OBSOLETE  U.S.  TECHNOLOGY  (TTL  VS.  ASICs,  ETC.) 
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RECENT  JAPANESE  S  U.S.  SEMICONDUCTOR  MARKET  SHARES. <&  PERFORMANCE. 


1.   WORLD  SBUCONLUCTOR  MARKET  SHARES  (JAPANESE  S.O.M.,  REVENUE) 


N.  AMERICA 

EUROPE 

JAPAN 

ROW 

WORLD 

1982  12 

7 

87 

NA 

35 

1935  M 

12 

89 

46 

11 

1986  est. 

90 

18 

Sources:   1982  I  1985  by  Dataquest;  1986  my  estimate. 


2.  WORLD  MARKET  SHARES  BY  PRODUCT  CLASS   (JAPAN  S.O.M.) 

MPU         MC  J         MOS  6ATE  ARRAYS 
1980       10  31  15 

1985       41  62  39 

...SO  THE  PROBLEM  IS  HOT  JUST  MEMORIES.   (Source:  Dataquest.) 

3.  COMPARATIVE  CAGF.s  BY  PRODUCT  /  PROCESS  CATEGORY 
CAGR,  1974  -  1984,  SHIPMENTS  IN  PERCENT 

N.  AMERICA  JAPAN 


ALL  14  21 

ICs  19  31 

MOS  IC  24  38 

□OS  IC  32  •  63 


Source:  Dataquest. 
4.   BILATERAL  TRADE  BALANCE,  U.b.  -  JAPAN 

1-933  -  354  M 

1934  -  917  11 

1935  -  4§&M  (Est.) 
1986  -IB  (Est.) 
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CAPITAL  EQUIPMENT  *  SERVICES  MARKETS 

1.  MASK  MAKING  &  GLASS 

HOYA^NOW  DOMINATE*  WORLD  GLASS  SUPPLIES  (FORMERLY  CORNING) 
JAPAN  ENTERED  MASK  MARKET  2  YEARS  AGO 
3  MAJOR  JAPANESE  FIRMS  (INCL.  HOYA),  2  WITH  REVENUES  OVER  50M 
15  U.S.  FIRMS,  LARGEST  IS  16M,  MOST  LOSING  MONEY 
EFFICIENT  SCALE  NOW  REQUIRES  25M  INVESTMENT 

2.  E  BEAM  SYSTEMS  FOR  MASK  MAKING  8  DIRECT  WRITING 
5  U.S.  FIRMS  HAVE  DROPPED  OUT,  WRITING  OFF  $10011 

ONLY  MAJOR  U.S.  FIRMS  REMAIN  TNG  ARE  PERK'S  ELMER,  IBM,  HP? 
3  JAPANESE  FIRMS,  1  ALREADY  MARKETING  IN  U.S.  (JEOL) 

3.  STEPPERS  ■*  LiTHoe&KPitf  £&mj>h&NT 

CANON  Z  NIKON  GAINING  MARKET  SHARE  WITH  SX,  10X  SYSTEMS 

GCA  NEAR  BANKRUPTCY  ($100M  LOSS  IN  85) 

ASIDE  FROM  PERKIN  ELMER,  OTHER  10X  SUPPLIERS  FINANCIALLY  l.'EAK 

H,  TESTERS 

TAKEDA,  ANDO  GAINING  MARKET  SHARE 

GENKAD  IN  SERIOUS  TP.OUBIE 

TERADYNE  HOLDING  BUT  FACING  STRONG  COMPETITION 

OTHER  U.S.  FIRMS  FINANCIALLY  WEAK 

TAKEDA  REPORTEDLY  SUPERIOR  IN  RELIABILITY 

U.S.  MERCHANTS  &  CAPTIVES  INCREASINGLY  DEPENDENT  UPON  JAPANESE 
MASKS,  GLASS,  AND  CAPITAL  EQUIPMENT. 
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\  EVOLUTION  OF  THE  U.S.  SEMICONDUCTOR  INDUSTRY  (MERCHANT  /  CAPTIVE) 

v.  AT&T  INVENTS  TRANSISTOR  IN  1947;  DOJ  SUES  ATST  IN  1949;  AT&T 

{/  SETTLES  IN  1956;  INTEGRATED  CIRCUITS  INVENTED  IN  1960-G1. 

{  HERCHAHT  INDUSTRY  ESTABLISHED  DURING  1960s,  FACILITATED  BY: 

-  AT&T  LICENSING  (DOJ  PRESSURE,  1956  SETTLEMENT) 

I  LOK-IKITIAL-COST,  LABOR  INTENSIVE  TECHNOLOGY  IN  EARLY  1960s 

;  DOD  COST-PLUS  PURCHASES  AND  SECONB-SOURC INC  REQUIREMENTS 

\  VENTURE  CAPITAL  AVAILABILITY  AND  EARLY  STARTUPS  IN  CALIFORNIA 

;  IBM  STAYS  CAPTIVE  ONLY  (STRATEGY,  1969  ANTITRUST  SUIT) 

;  EXTENSIVE  INFRASTRUCTURE  DEVELOPS  TO  SERVICE  SMALL  FIRMS 

EUROPEAN  &  JAPANESE  INFERIORITY  PERMITS  INTERNAL  U.S.  DYNAMICS 
;  TO  DOMINATE  INDUSTRY  EVOLUTION 

INDUSTRY  INSTABILITY  RESTRICTS  CONSUMERS  TO  CUSTOM  CAPTIVE 
;  PRODUCTION 

RESULT:    U.S.  MERCHANT  INDUSTRY  DOMINATES  WORLD  SEMICONDUCTOR 
PRODUCTION  -  EXCEPT  JAPAN,  WhICH  PROTECTS  ITS  MARKET . 

2:1  RATIO  OF  MERCHANT  TO  CAPTIVE  PRODUCTION 
MERCHANTS  PRODUCE  GENERAL  PURPOSE  CIRCUITS 
CAPTIVES  PRODUCE  CUSTOM  &  SPECIALIZED  CIRCUITS 
U.S.  MERCHANTS  HOLD  95%  Or  U.S.,  60S  OF  EUROPEAN,  AND 

20%  OF  JAPANESE  MARKET 
PRODUCT  CYCLE  OF  DOD  PURCHASES,  U.S.  COMMERCIALIZATION, 

THEN  PRODUCTION  8  MARKETING  OF  MATURE  PRODUCTS  ELSEWHERE 
DOD  ROLE  GRADUALLY  DECLINES  AS  COMMERCIAL  MARKETS  GROW 

BIT  -  A  STRUCTURE  WITH  SEVERE  LONG-TERM  WEAKNESSES,  EVENTUALLY  FATAL. 
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1965  -  1982 

STRUCTURE  8  DYNAMICS  OF  THE  CLASSICAL  MERCHANT  INDUSTRY 

EXTREME  ENTREPRENEURIAL  I SM:    THE  INDUSTRY  IS  DOMINATED  BY  NETWORKS 
OF  SMALL/  UNSTABLE  FIRMS;  VENTURE -CAPITAL  FUNDING  PRODUCES 
CONTINUOUS  STREAM  OF  STARTUPS  FOUNDED  BY  DEFECTORS  FROM 
EXISTING  FIRMS;  HlGh  LEVELS  OF  ENTRY  8  EXIT. 

SC**,E  CHARACTERISTICS  OF  THE  INDUSTRY: 

TRANSITORY  MARKET  SUCCESS,  SHORT  PRODUCT  GENERATIONS,  AND 

UNSTABLE  INDUSTRY  LEADERSHIP 
CHARACTERISTIC  FIRM  LIFE  CYCLES  8  GENERATIONAL  CPISES 
HIGH  TURNOVER  RATES  (20Z  INDUSTRYWIDE,  HIGHER  IN  STARTUPS) 
EXTREME  VERTICAL,  HORIZONTAL,  AND  FUNCTIONAL  FRAGMENTATION 
SHORT  TIME  HORIZONS 

PREFERENCE  FOR  LOW  INITIAL  COST,  LABOR  INTENSIVE  TECHNOLOGY: 
LEASING,  SUBCONTRACTORS,  OFFSHORE  ASSEMBLY 

RAPID  TECHNOLOGY  DIFFUSION  WITHIN  U.S.  FROM  TURNOVER, 
DEFECTIONS  TO  FORM  STARTUPS,  IMITATION,  LICENSING 

SOKE  CONSEQUENCES: 

LITTLE  STRATEGIC  OR  LONG  RANGE  PLANNING;  LITTLE  LONG-RANGE 

COOPERATION;  NO  PROVISION  OF  COLLECTIVE  GOODS 
DOMINATION  OF  INNOVATION  BY  SMALL,  YOUNG  FIRMS  (STARTUPS) 
PAROCHIAL,  INEXPERIENCED,  AND/OR  UNSOPHISTICATED  MANAGEMENT 
ABSl.CE  OF  ENDURING,  PROH1ETARY,  COMPETITIVE  ADVANTAGE 
LITTLE  EXPERIENCE  WITH  SYSTEMS  TECHNOLOGIES  OR  CUSTOM  DESIGN 
HIGH  EXPOSURE  TO  EXTERNAL  TECHNOLOGY  EXTRACTION  AND/OR  ENTRY 
INABILITY  TO  DEVELOP  OR  EXPLOIT  CAPITAL  INTENSIVE  TECHNOLOGY 
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19JJ     Shockley  Tranm?or,fc  Omte.fc  m* 

19S7  FurthiW  StmKomJucof* 
If5t 

If  S9  National  Semiconductor,  Rhetm  Semiconductor4- 
1960 

1961  S»pma,«  Ameleo.«  Raytheon  Semiconductor.  HJ.  Auocutet 

^twin  VM^MicToarcuitt,*  Cenm!  MKrodearenia*- 
Uawo  Carbide  Becnwuok 

19(5 

1966  Philco-Ford  Microelectronic*,*  American  Micro-Sparro,  CilDak* 

1967  Nanonal  SetnKonductOf,**  Electron*  Atnyi*  fotmiJ* 

1961  Cwmmk «  Monuwo  Bectronic*,  Avinrtk.  UWk>,  Inrciratcd 
^itemi  TfcnnoJctr.  Nonec  Kinetic  Tethnolop,>  Iwd,«  Computer 
Micro-Tt^noto^  m  Qu^dyrvt^  Electro  Nudur  UK  Axrvtncrd 
Memory  Syttemt**  Precision  Monolith**,' 

1969  bin*  System**  Communiaoonj  Trarumor  Corp,  Monolithic 
Memone^nuV  AcWed  LSI  Symrn^  s£^Me«o£ 
Systems,  Advanced  Micro  Device*,'  Four  Prate* 

1970  brronu,*  Integrated  Electronics,*  Viradyne,*  Interrunonal  Com- 
purer  Modules* 

1971  Cil-T«,fc  Eisn.  Micro  Power,  Intersil  Memory.  Standard  Micro- 
systems,* Antcx* 

1972  LSI  Systems,*  Nitron*  Frontier  EJecrronKxfc  Inrcronitn *  Lint 
■  o,t     ^n,m;»Dcv,'c7'k  IC  Transducers,*'  Opto  Ray  **  Opoal  D.od£* 

1973  Data  General,'  Syncrtck*' 

1974  Monoul,  Zilog 

1975  Mnemonic*,*  Maniman  Integrated  Circuits,  Exona  Semi  Pro* 
crises* 

1976  Suptrtex,'  Cojnirjon,«  Integrated  Technology  Corp « 


Source:    Revolution  In  Miniature,  p,  127,  from  Don  Hoefler,  SEMI. 
Note:    Data  not  complete.    Some  firms,  e.g.  Four  Phase,  were  not 
merchants. 


Selected  ASIC  Startups,  1980  *  1983 


1980  Applied  Micro  Circuits,  LSI  Logic  Corp.,  VLSI 
Technology,  Silicon  Systems 

1981  International  Microcircuits,  International 
Microelectronics  Products,  Telmos,  Zytrex 

1982  Arrty  Devices,  Array  Technology,  Custom  MOS 
Arrays,  Cypress  Semiconductor,  Lattice  Logic 

1983  Altera  Semiconductor,  Exel  Microelectronics, 
International  CMOS  Technology,  Lattice 
Semiconductor,  SMOS  Systems,  Vefer  Scale 
Integration 


Source:    Dataquest  Corp.,  1986.    Note:    list  Incomplete, 
even  for  Application  Specific  Integrated  circuit  (ASIC)  firms. 
Non-ASIC  startups  in  this  period  Included  Gigabit  Logic,  Linear 
Technology  Corp.,  And  Seeq,  among  others. 
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Jo*™  I.  M.  M»ckmto»h.  'Urtr-tcilc  intetrahon.  u»terc©ntk»tt]  uma' 
till  Sptctnm,  15.  ft  (June  If 7ft)  <4,  Dsu<k;sT  (29  February  l«0^ 


U.S.  -  Based  Semiconductor  Producers  Ranked  by  World  Market  Share 
Sourcei    As  above,  cited  in  Revolution  In  Hlnlatura.  p.  123. 
Note:    Advanced  Micro  Devices  (AMD)  is  incorrectly^ioentified  as 

American  Micro  Devices. 


Worldwide  Semiconductor  Producers  Ranked  by  World  Market  Sham, 
1974  and  1983 


Firm 

1974 

1983 

Texas  Instruments 

1 

1 

"airchild 

2 

National 

3 

5 

Motorola 

4 

3 

Slfcnetlcs 

5 

7 

Intel 

6 

t 

RCA 

7 

NBC 

8 

2 

AMI 

9 

Bltachi 

10 

4 

Fujitsu 

8 

Toshiba 

9 

AMD 

10 

Source:    Detaquest  Corp.,  1984. 
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Ktv  Privite  Capital  Cooaltted  to  Independent  Ventures 


1111  71      »      74       71      71       M  U 


Source:    Venture  Economic*,  reprinted  In  J«  Fred  Bucy, 
"Computer  Sector  Profile,"  In  National  Acadeny  of  Sciences, 
Technological  Frontiers  and  Foreign  Relatione.  1983,  p,  72. 


HISTORY  OF  SEMICONDUCTOR  STAKT-VM 


Estinated  Semiconductor  Startups,  1965  -  1984,  U.S.  Only* 
Source:    Dataquest  Corp.,  1984. 
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fctLATtVfc    TAPANESE  /AtAttxCAN     CAPITAL  /NTTLusi 


»       »      »       ??  M7t  Jou<t£.£: 


ESTIMATED  CAPITAL  EXPENDITURES 
AS  A  PERCENT  OF  REVENUE 
Percent  of  Revenue 

50 1  


40 


"74  1971         1984  1989 

3  U.S.  0  JAPAN 


torn  QATAOUCCT 
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VLSI  AND  THE  DESTRUCTION  OF  THE  MERCHANT  REGIME/  1975  -  1990 

DIRECT  IltPLICATIONS  OF  VLSI: 

1.  CIRCUITS  BECOME  SYSTEMS.    SYSTEM  DESIGN  AND  CIRCUIT 
TECHNOLOGY  BECOME  INTERDEPENDENT,  DESTABILIZING 
MERCHANT  -  CONSUMER  RELATIONSHIPS. 

2.  VLSI  PROCESSING  REQUIRES  MULTIPLE,  INTERDEPENDENT, 
SYSTEMS- INTENSIVE  TECHNOLOGIES: 

CAD/CAE;  CAM/CIM;  ATE;  OTHER  CAPITAL  EQUIPMENT; 
SOFTWARE  8  DEVELOPMENT  SYSTEMS;  PLUS  CONVENTIONAL 
PROCESS  TECHNOLOGIES  (DIFFUSION  OVENS,  ETC.) 

3.  MINIMUM  EFFICIENT  SCALE  8  CAPITAL  REQUIREMENTS  INCREASE 
TENFOLD  IN  LESS  THAN  TEN  YEARS. 

FAB  COST,  $20M  IN  1978,  NOW  $200M  AND  GROWING 
VLSI  DEVICE  DESIGN  COSTS  CAN  EXCEED  $5011 
CAPITAL  EQUIPMENT  DEVELOPMENT  COSTS  AVERAGE  $30M 
MASK  FAB,  FORMERLY  $0.5M,  HOW  $20M 

MARKET  EFFECTS: 

1.  MARKETS  WIDEN  AS  EVERYTHING  CAN  BE  DIGITIZED  EFFICIENTLY. 

2.  MICROELECTRONICS  BECOMES  A  CRITICAL  STRATEGIC  TECHNOLOGY 
TO  SYSTEMS,  TELECOM,  AUTO,  DEFENSE,  8  OTHER  SECTORS. 

3.  DOWNSTREAM  INDUSTRIES  ARE  DESTABILIZED;  E.G.  SYSTEMS 
AND  TELECOMMUNICATIONS  MERGE;  CONSUMER  ELECTRONICS 
BECOMES  DIGITAL  HIGH  TECHNOLOGY;  FACTORIES  BECOME  SYSTEMS. 

STRATEGIC  RESULT:   VLSI  FORCED  JAPAN  TO  ENTER  MICROELECTRONICS  AT 
THE  SAME  TIME  AS  IT  MADE  THE  MERCHANT  REGIME  OBSOLETE. 
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THE  LOGIC  OF  JAPANESE  PENETRATION 

SUMMARY:   CAPITAL-INTENSIVE  PHASED  ENTRY  BY  OL I GOPOL I  ST  1 CALLY 
COORTINATED,  VERTICALLY  INTEGRATED  INDUSTRIAL  COMPLEXES. 

CHARACTERISTICS  AND  PHASES  OF  JAPANESE  PENETRATION: 

1.  TECHNOLOGY  EXTRACTION  FROM  MERCHANT  INDUSTRY  -  LICENSING, 
PURCHASES,  IMITATION/  REVERSE  ENGINEERING,  SOME  THEFT. 

2.  GOVERNMENT-SUPPORTED,  PARTIALLY  REGULATED,  COORDINATED  R8D. 

3.  LONG-RANGE,  EXTREMELY  HIGH  QUALITY  STRATEGIC  PLANNING. 
H.     PHASED  AND  COORDINATED  MARKET  ENTRY:   BEGINNING  KITH 

PURE  COMMODITIES  .(DRAMS),  PROGRESSING  TO  PROPRIETARY  LOGIC. 
CHARACTERISTIC  CYCLE: 

LICENSE  TECHNOLOGY,  INVEST  HEAVILY. 

ENTER  A  LARGE  COMMODITY  MARKET  WHILE  CLOSING  THE 

DOMESTIC  MARKET. 
IN  LOGIC,  PROGRESS  FROM  LICENSING  TO  REVERSE 
ENGINEERING  TO  PROPRIETARY  DESIGN. 

5.  USE  EXTRLMELY  CAPITAL  INTENSIVE,  HIGHLY  AUTOMATED  TECHNOLOGY. 

6.  GOVERNMENT  PROVIDES  AND/OR  ENSURES  COLLECTIVE  GOODS: 
R&D  FUNDS,  PRICE  CONTROL,  EDUCATION,  POLITICAL  RISK 
ANALYSIS  I  MANAGEMENT,  MARKET  CLOSURE,  ETC. 

7.  FIRMS  SUPPLY  THEMSELVES,  EACH  OTHER  WITHIN  JAPAN,  AND 
COMPETE  PRIMARILY  FOR  EXPORT  MARKETS. 

8.  COORDINATED,  PROGRESSIVE  IMPORT  SUBSTITUTION  AND  EXPORT 
PENETRATION  IN  CAPITAL  EQUIPMENT  a  SERVICES  MARKETS. 
SYSTEMATIC  USE  OF  U.S.  FIRMS'  WILLINGNESS  TO  DESTROY  EACH  OTHER 
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STRATEGIC  RISK  IN  THE  SYSTEMS  INDUSTRY: 
SEMICONDUCTOR  TECHNOLOGY  AND  SOURC1NG  DEPENDENCE  BY  DEVICE  CLASS 

RAKS 

IBM  8  AT8T  PRODUCE  COMPETITIVE  PRODUCTS  INTERNALLY. 
ALL  OTHER  FIRMS  DEPEND  UPON  JAPANESE  SOURCES. 

HPUS 

ATfiT,  HP,  DEC,  AND  DG  PRODUCE  PROPRIETARY  32  BIT  MPUS. 
IBM  HAS  EXCELLENT  TECHNOLOGY,  PLUS  20Z  OF  INTEL. 
ALL  OTHERS  DEPEND  UPON  OPEN-MARKET  MPUS. 

ROMs 

ALL  FIRMS,  INCLUDING  IBM,  SIGNIFICANTLY  DEPENDENT  UPON  THE  MARKET, 

ASICS  (GATE  ARRAYS,  ETC.) 

IBM  HAS  WORLD  CLASS  TECHNOLOGY. 
ATfiT  HAS  COMPETITIVE  TECHNOLOGY. 
HP  8  DEC  HAVE  SOME  TECHNOLOGY. 

ALL  OTHERS  HAVE  POOR  TECHNOLOGY  OR  DEPEND  UPON  THE  OPEN  MARKET. 


LSI/VLSI  6S^5§»  LOGIC 

IBM,  AT8T,  HP,  AND  DEC  HAVE  COMPETITIVE  TECHNOLOGY. 
ALL  OTHERS  DEPEND  UPON  OPEN  MARKET  SOURCES. 

GENERAL  ASSESSMENT:    IBM  -  EXCELLENT;  AT8T  -  GOOD;  DEL  8  HP  -  FAIR; 
ALL  OTHERS  -  VERY  POOR. 

FOR  SEMICONDUCTOR  CAPITAL  EQUIPMENT,  DEPENDENCE  IS  FAR  GREATER. 
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STRATEGIC  RISK  IN  THE  SYSTEMS  INDUSTRY: 
SUBSYSTEM  S  SYSTEM  SOURCltIG  FROM  JAPAN 

SPERRY:     MAINFRAME  TECHNOLOGY  FROM  HITACHI 
PC  COMPATIBLES  FROM  MITSUBISHI 

AMDAHL:     MAINFRAME  TECHNOLOGY  I  SUPERCOMPUTERS  FROM  FUJITSU 

NAS:         MAINFRAMES  S  SUPERCOMPUTERS  FROM  HITACHI 

HONEYWELL:        ACOS  MAINFRAMES  FROM  NEC;  POSSIBLY  DASD  ALSO. 

BURROUGHS:        SOLID  STATE  DISKS  FROM  HITACHI 

FACSIMILE  EQUIPMENT  FROM  SEVERAL  FIP^S 
DASD  FROM  SEVERAL  FIRMS 

MANY  FIRMS  (APPLE,  HP,  IMAGEN,  ETC.)  USE  CANON'S  LASER  PRINTER. 

MANY  FIRMS  ALSO  SOURCE  PC  COMPATIBLES  FROM  JAPAN. 

ALMOST  ALL  FIRMS  SOURCE  MOST  INTERNALLY  USED  ROBOTS  FROM  JAPAN. 

AUiOST  ALL  FIRMS  SOURCE  FLOPPY  DISK  DRIVES  FROM  JAPAN. 

MANY  FIRMS  SOURCE  DISPLAYS  FROM  JAPAN  OR  TAIWAN. 
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SOME  CONCLUSIONS  &■  PREDICTIONS 

MOST  U.S.  MERCHANT  FIRMS  KILL  FAIL  OR  BECOME  JAPANESE 
WITHIN  FIVE  YEARS  IF  PRESENT  TRENDS  CONTINUE. 
U.S.  MERCHANT  FIRMS  NOW  INFERIOR  TO  JAPAN  IN: 

MANAGEMENT  &  PLANNING 

PROCESS  TECHNOLOGY  8  MANUFACTURING 

FINANCE 

SOPHISTICATION  IN  MULTINATIONAL  &  GOVERNMENT  ARENAS 
REMAINING  STRENGTHS:   CAD,  DESIGN,  SOFTWARE,  BUT  ERODING  HERE 
RESTORING  U.S.  COMPETITIVENESS  WILL  REQUIRE  ENORMOUS  RESOURCE 
COMMITMENTS  -  BILLIONS  OF  DOLLARS. 

CONTINUED  U.S.  DECLINE  WOULD  SOON  RESULT  IN  JAPANESE 
PENETRATION  OF  SYbTEMS,  TELECOMMUNICATIONS,  AND  AEROSPACE. 

MONEY  ALONE  WILL  NOT  SOLVE  THE  PROBLEM.   POLICY  S  INDUSTRY 
STRUCTURE  MUST  BE  CHANGED. 

DFFENSE  NEEDS  WILL  CONTINUE  TO  REQUIRE  A  COMPETITIVE 
COMMERCIAL  INDUSTRY  -  TOO  MUCH  IS  DUAL  USE. 
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SOME  TENTATIVE  RECOMMENDATIONS 

SEVERAL  CONVENTIONAL  STRATEGIES  SHOULD  BE  AVOIDED: 
CURRENT  PROTECTIONIST  EFFORTS  -  DRAM  ANTIDUMPING  CASE,  ETC. 

A)  LITTLE  HELP  TO  U.S.  PRODUCERS  WHO  HAVE  ALREADY 

EXITED  THE  DRAM  BUSINESS. 

B)  PENALIZES  U.S.  FIRMS  WITH  JAPANESE  PLANTS 

C)  PENALIZES  U.S.  CONSUMERS  IN  CRITICAL  AREAS.  RAISING 

THE  COST  OF  U.S.  COMPUTERS  DOES  NOT  SOLVE  THE  PROBLEM. 
SUPPORT  FOR  VENTURE  CAPITAL  8  INDEPENDENT  ENTREPRENEUR 
WOULD  HURT  NOT  HELP. 

SIMILARLY,  UNRESTRICTED  R&D  FUNDING  WILL  NOT  HELP. 
A;  SUPPORT  FOR  FURTHER  FRAGMENTATION 
B)  JAPANESE  ACCESS  TO  U.S.  WORK. 

SOME  POSSIBLE  ALTERNATIVES: 

LARGE,  TARGETED  RESOURCE  COMMITMENTS:    EDUCATION;  NATIONAL 
LABS;  LARGE  U.S.  FIRMS. 

STABILIZE  8  RATIONALIZE  THE  INDUSTRY 

A)  SUPPORT  CONCENTRATION  8  VERTICAL  INTEGRATION 

B)  FAVOR  VENTURE  INVESTMENT  BY  LARGE,  ESTABLISHED  FIRMS 

C)  COUNTERCYCLICAL  GOVERNMENT  PURCHASING  (?) 

CHANGE  INCENTIVES 

A)  GET  SERIOUS  WITH  JAPAN:   CREDIBLE  (DOWNSTREAM) 

PROTECTIONISM;  PROSECUTIONS;  MARKET  ACCESS. 

B)  NEUTRALIZE  ANY  REMAINING  ANTITRUST  PROBLEMS 

C)  FAVOR  LONGER  TIME  HORIZONS  IN  PLANNING  8  SPENDING 
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EVOLUTION  OF  JAPANESE  PENETRATION  1979  -  1985 
WORLD  SEMICONDUCTOR  MARKETS 
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U.S.  Semiconductor  Companies:  Growth  By 
Product  Une,  1979-1983 
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Japanese  Semiconductor  Companies:  Growth  By 
Product  Une,  1979*1983 


647 


SCON      KOfcfcA  TOO 


Korean  Semiconductor  Production 

(JUS  MtllKWtt) 


Tottl 
Production 

/ 

11 SM 

tist  1 

»814 

£4»00 

Circuit* 

h  Suzanne  twjsw 


1M2  1MJ 


very  Similar  to  tapan*. 

-  HUH   UVC1S  OF  /NVpCTrtaNT 

-  LICENSE*!*    TtCHNOCO^Y^  foLlcwt^   &f    /WD£P*NDCrVT  «Ff0AT 

-  Eff  tCt£  NT     MASS  fSuDUoTION 


648. 


FRELXKIXAJUr  1515  WORLD  SEHICONDOCTO&  HKPXTt  8SXRB  RANKIHC 
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'     >  V 

V '  ■   .  Jfe*  yWPTS*-  -Tty^  y^u  ve,7  much,  sir. 

i3££®°v$-  S?ULC?.%«!??»  Mr-  Mineta,  to  have  an  opportunity  to 
introduce  tbe  next  ^witness,  so  I  think  we  will  just  hold  youistesti- 

^  :Mt|S^l,|r^  °v  *°  gentlemen  while  w?  wait  for 

'  -  mS^F^'^!^^^^  you.'Mr.  Ferguson.  This  has 
reference  w>rtohbtof«jat  I  referred'to  earlier  that  I  am  person- 
>  -aUy,mfere8^  ^H.R  2191,1  am  not  interested  in  it  as' any  kind 
■  #?'Jua4 pf  statement  other  than  an  effort  to  get 


the  very 

/4KT^S^W?^  ihVeffort  to -create ^National  Advisory 
w^^'oa'Semic^iic^  and  what  3c  you  thirik  about  that? 

Mr.  FraausoN.  r«have"heard  a-few  discusr  is.  I  think  it  is  an 
extremely  /gpod;  idefe.  I  think  that  anything  that  effectively  in- 
creases* the^levej,  of 'attention  paid  to  this  industry  and  increases 
the  amount  ,  of  discussion  at  a'high  level  about  this  industry  is  an 
excellent  idea.  n-*  , 

'Mr:  Valentine.  Thank  you,-  sir. 

I'see'  tKat  our  colleague,  Mr.  Mineta,  has  come  onto  the  scene, 
and 1  we  wiU:recogni2e  him  at  this  time. 

'Mr^MiNBTA'.  Thank-  you  very  much,  Mr.  Chairman. 

At  this  tune  I  would  like  to  take  the  opportunity  to  introduce  a 
very  good  friend  and  a  leader  in  the  semiconductor  industry,  Mr. 
Charue.Sporck,  who  is  the  Chairman  and  Chief  Executive  Officer 
.  »  National  Semiconductor  Charlie  is  also  a  board  member  and 
winrif '"^^  ofA  the, Semiconductor  Industry  Association,  the 
MA.  When  I  first  got  back  here  and  used  the  acronym  "SIA,"  I  as- 
sumed everyone  knew  what  I  was  talking  about,  but  SIA  at  that 
time  was  still  a  relatively  new  organization.  Everyone  knew  the  Se- 
curities Industiy  Association  around  here,  so  as  a  new  member  of 
Congress,  I  got  taught  very  quickly  that  the  SIA  for  a  lot  of  people 
*    meant  becunties  Industries  Association. 

Charlie  has  been  a  long-time  spokesperson  for  our  industry,  Mr. 
Uuurman,  and  is  very  well-acquainted  with  public  policy  issues.  In 
1985  he  conceived  the  basic  idea  behind  SEMATECH,  and  he  has 
been  an  ardent  supporter  and  pusher  of  it.  He  has  provided  the 
leadership  in  the  industry  to  form  SEMATECH,  and  this  was  some- 
thing then  that  was  created  and  voted  by  the  Semiconductor  Indus- 
about18  18  somethin&  that  he  has  a  very  strong  feeling 

In  terms  of  his  own  company,  they  are  a  multinational  company 
employing  upwards  of  22,000,  23,000  people  now,  I  believe,  Mr. 
Chairman,  and  they  have  a  very  major  facility  right  in  the  heart  of 
biheon  Valley,  the  area  which  I  have  the  privilege  to  represent. 

troduc?Mr'  Sporck81""811'  1  th8nk  y°U      the  opPortunitv  to  in" 

Mr.  Valentine.  Thank  you,  sir.  We  will  be  happy  to  hear  from 
you  at  this  time,  sir. 

Mr.  Sporck.  Thank  you,  Mr.  Chairman.  I  am  Charlie  Soorck, 
chairman  and  chief  executive  officer  of  National  Semiconduv  tor.  I 
am  appearing  today  on  behalf  of  the  Semiconductor  Industry  Asso- 
ciation, SIA..  I  currently  chair  a  steering  group  established  by  the 
blA  s  board  of  directors  to  develop  a  plan  for  Jematech.  Sematech 
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is  a  consortium  of  U.S.  microelectronic  firms  designed  to  ensure 
that  this  country  remains  at  the  leading  edge  of  semiconductor 
manufacturing  technology. 

I  appreciate  the  opportunity  to  describe  this  industry  initiative  to 
you  today.  Before  describing  Sematech,  I  would  like  briefly  to  ad- 
dress the.  issue  of  need  and  ho  we  got  into  the  position  of  needing 
aSematecK. 

I  recognize  that  there  has  been  a  lot  of  testimony  already  this 
morning  on  ..that  issue,  and  I  won't  really  bore  you  extensively  on 
that  subject,  but  I  would  like  to  make  a  comment  that  I  think  that 
the  semiconductor,  industry  is  a  victim  of  its  own  importance.  It  is 
such  an,  important  industry  that  it  has  drawn  the  attention  of  our 
trading  partners,  such  that  a  focused  effort  is  applied  in  this  area, 
out  of  proportion  to  what  market  return  would  bring  our  trading 
partners.  And  that  has  resulted  over  a  period  of  years,  especially  in 
the  case  of  Japan  but  not  limited  to  Japan,  because  very  clearly 
there  are  other  trading  partners  who  also  are  following  the  same 
basic  strategy,  has  resulted  in  what  I  like  to  call  a  comparative  ad- 
vantage. A  comparative  advantage  in  the  area  of  manufacturing. 
The  United  States  semiconductor  industry  is  indeed  in  a  relatively 
good  shape  in  the  area  of  product  design,  product  innovation,  re- 
starch  and  development,  basic  technology. 

Where  we  have  developed  a  disadvantage,  where  our  trading 
partners,  especially  in  the  case  of  Japan,  developed  a  comparative 
advantage,  is  in  the  area  of  manufacturing.  And  that's  what  Sema- 
tech  is  all  about,  is  addressing  in  a  major  way  the  issue  of  the  dis- 
advantage we  have  in  manufacturing. 

On  March  4,  1987,  the  board  of  directors  of  the  Semiconductor 
Industry  Association  unanimously  adopted  an  initial  operating- 
operations  plan  for  Sematech,  developed  by  a  working  group  to  es- 
tablish an  industrywide  consortium  to  strengthen  American  manu- 
facturing capabilities  in  semiconductors. 

This  Sematech  plar  vas  consistent  with  the  recent  recommenda- 
tion of  the  Defense  Science  Board,  that  the  United  States  establish 
a  semiconductor  manufacturing  technology  institute  which  would 
develop,  demonstrate,  and  advance  the  technology  base  for  efficient 
high  yield  manufacture  of  state-of-the-art  semiconductor  devices. 

We  are  currently  evolving  a  detailed  organizational  and  oper- 
ational plan  to  be  approved  in  early  May  by  the  SIA  board  of  direc- 
tors. The  primary  objective  of  Sematech  is  to  develop  future  gen- 
eration semiconductor  processes,  materials,  tools,  et  cetera,  and  to 
transfer  that  knowledge  to  the  member  companies. 

Sematech  ^  emphasis  will  be  on  manufacturing  capability,  rather 
than  device  design.  The  joint  approach  entailed  by  Sematech,  with 
the  participants  shading  in  the  results,  will  not  only  foster  more  ef- 
ficient use  of  R&D  dollars,  but  will  result  in  the  wider  dissemina- 
tion of  state-of-the-art  manufacturing  technology  throughout  U.S. 
industry. 

It  is  hoped  that  this  initiative  will  help  to  ensure  the  future  com- 
petiti  'eness  of  the  domestic  semiconductor  industry  by  developing 
a  strong  supportive  relationship  with  U.S.  equipment  and  material 
industries 

Sematech  will  consist  of  three  basic  elements: 
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First,  Sematech  will  conduct  research  and  development  on  ad- 
yancea  semiconductor  manufacturing  techniques,  including  but  not 
limited  to— and  there  s  a  whole  series  of  technical  terminologies 
here.  The  research hasis  for  these  developments  will  be  contributed 
under  bematech  s  direction  by  member  companies,  universities,  na- 
tional laboratories,  and  State-funded  efforts.  Overall  guidance  and 
direction  oi  this  Research  effort  will  be  provided  by  a  research  con- 
sortium, the  Semiconductor  Research  Corporation. 

Second,  Sematech  will  test  and  demonstrate  these  techniques  on 
an  actual  production  line  which  will  utilize  a  particular  device 
Probably  a  memory  device,  as  a  technology  driver. 

Third,  Sematech  will  develop  techniques  for  adapting  the  proc- 
esses which  are  proven  on  demonstration  line  to  flexible  manufac- 
turing; so  that  manufacturing  techniques  developed  in  producing 
the  technology  driver  can  be  applied  to  the  manufacture  of  a  wide 
variety  of  other  products. 

Sematech  will  not  produce  any  semiconductors  for  commercial 
use.  Its  product  will  be  technology  and  manufacturing  skill,  which 
mdividual  participants  will  apply  to  their  own  needs.  Sematech 
will  be  structured  so  that  small  companies,  as  well  as  large  ones, 
can  participate  and  share  in  semiconductor  technology. 

Sematech  technology  will  be  available  to  nonparticipants  under 
licensing  arrangement.  The  industry  hopes  to  enlist  the  broadest 
possible  base  of  financial  support  to  include  the  U.S.  Government, 
device  makers,  material  suppliers,  equipment  manufacturers  and 
users,  and  others  as  appropriate. 
The  financial  requirements  for  Sematech  will  be  substantial.  We 
?T^o™  *  ^f.  ^^atech  facility  will  require  funding  of  approxi- 
mately $2(W  million  in  its  first  year  of  operation,  andl230  million 
thereafter,  fliese  requirements  are  beyond  the  ability  of  any  com- 
pany or  group  of  companies  in  this  industry  to  satisfy. 

Despite  the  heavy  losses  we  have  suffered  in  the  past  few  years, 
we  have  maintained  a  high  level  of  R&D  expenditures.  Some  major 
U.b.  finns  are  currently  spending  20  percent  of  their  sales  reve- 
nues on  R&D.  W-j  are  finding  it  difficult  to  sustain  this  level  of  ex- 
penditure, yet  on  a  world  scale,  it  isn't  enough. 

Sematech  is  asking  for  the  U.S.  government  to  invest  in  a  project 
with  the  industry  on  a  similar  50-50  matching  basis. 

U.b.  government  participation  in  Sematech  is  an  investment  and 
should  be  distinguished  from  a  subsidy  or  a  bailout.  Government 
lunds  will  not  flow  directly  to  individual  companies,  or  be  utilized 
to;cover  the  operating  losses  or  expenses  of  individual  firms.  They 
ma  be  used  to  purchase  equipment  and  to  finance  R&D  for  Sema- 
tech, a  not-for-profit  entity  which  will  .ot  produce  products  for  the 
commercial  market. 

Sematech's  only  product  will  be  manufacturirg  technology  and 
know-how  that  will  be  diffused  through  the  U.S.  semiconductor 
device,  tools  and  materials  industry. 

Sematech  will  provide  the  U.S.  industry  with  the  learning  by 
doing  manufacturing  know-how  that  they  may  otherwise -thai 
may  otherwise  be  lost  as  a  result  of  th<5  comparative  advantage  es- 
tablished by  our  trading  partners. 

Sematech  will  address  a  fundamental  problem  identified  by  the 
Defense  Science  Board,  the  fact  that  the  U.S.  semiconductor  indus- 
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try  is  being  outspent  in  R&D  by  Government-subsidized  foreign 
rivals. 

I  do  not  believe  that  government  participation  in  Sematech 
would  be  a  precedence  for  Government  assistance  in  other  U.S.  in- 
dustries which  have  suffered  competitive  reversals  in  the  interna- 
tional arena.  Semiconductors  are  uniquely  important  to  an  ad- 
vanced industrial  country,  which  is  why  they  have  been  called  the 
crude  oil  of  the  '30s. 

As  the  Defense  Science  Board  has  made  cbar,  semiconductors 
are  increasingly  central  to  our  national  defense.  U.S.  military 
forces  are  greatly  outnumbered  by  the  Warsaw  Pact  and  must  iely 
ou  the  qualitative  edge  provided  by  semiconductor-based  smart 
weapons,  communications  systems,  and  other  force  multipliers,  to 
sustain  a  viable  defense  posture.  The  erosion  of  the  U.S.  semicon- 
ductor industry  thus  has  grave  national  security  implications. 

U.S.  Under  Secretary  of  Defense  Charles  Fowler  described  the 
'challenge  facing  the  U.S.  semiconductor  industry  as  a  critical  na- 
tional problem,  that  at  some  time  in  the  future  may  be  looked 
upon  in  retrospect  as  a  turning  point  in  the  history  of  our  nauon. 
Sematech  is  a  significant  part  of  the  U.S.  industry's  answer  to  that 
challenge.  And  I  agree  with  Mr.  Ferguson,  Dr.  Ferguson,  in  that  it 
is  not  the  complete  answer.  It  is  a  part  of  the  answer,  but  a  very 
important  part. 

Thank  you. 

Mr.  Vaxjsntjne.  Thank  you,  sir. 

[The  prepared  statement  of  Mr.  Sporck  follows:] 

Testimony  of  Charles.  Sporck  on  Behalf  of  the  Semiconductor  Industry 

Association 

Mr.  Chairman,  I  am  Charles  Sporck,  Chairman  and  Chief  Executive  Officer  of  Na- 
tional Semiconductor.  I  am  appearing  today  on  behalf  of  the  Semiconductor  Indus- 
try Association  ("SLA").  I  currently  chair  a  steering  group  established  by  SLA's 
Board  of  Directors  to  develop  a  plan  for  SEMATECH.  SEMATECH  is  a  consortium 
of  U.S.  microelectronics  firms  designed  to  ensure  that  this  country  remains  at  the 
leading  edge  of  semiconductor  manufacturing  technology.  I  appreciate  the  opportu 
nity  to  describe  this  indistry  initiative  to  you  today. 

I  represent  an  industry  that  has  for  many  years  been  held  up  as  a  model  of  Amer- 
ican international  competitiveness  and  entrepreneurial  skill,  as  well  as  irrepressible 
individualism.  During  the  past  five  years,  however,  we  have  become  painfully  aware 
that  we  confront  an  unprecedented  challenge  from  trading  partners  such  as  Japan, 
where  the  government,  working  closely  with  powerful  Japanese  industrial  groups, 
has  established  a  semiconductor  industry  fundamentally  unlike  our  own.  This  indus- 
try  -government  combination  is  increasingly  defining  the  terms  of  international  com 
petition  in  microelectronics,  and  we  have  suffered  some  significant  competitive  set 
backs.  SEMATECH  is  this  industry's  most  rcwent  important  response  to  that  chal- 
lenge—a recognition  that  in  order  to  remain  competitive  international?;;,  we  need  to 
achieve  a  far  higher  degree  of  cooperation  among  ourselves. 


It  is  worth  reviewing  at  the  outset  the  events  which  have  brought  us  to  the  point 
where  an  effort  such  as  SEMATECH  has  become  necessary.  Prior  to  the  early  1980s, 
the  U.S.  semiconductor  industry  enjoyed  technological  preemine  "e  in  virtually 
every  segment  of  the  industry,  and  held  the  largest  share  of  the  world  maiket.  The 
upsueam  U.S.  manufacturers  of  semiconductor  production  tools  and  materials  were 
the  acknowledged  world  leaders,  an  important  factor  underlying  the  competitive 
strength  of  the  semiconductor  industry  itself.  By  1986,  however,  this  situation  had 
changed  dramatically.  Japanese  firms  had  captured  a  dominant  share  of  the  leading 
edge  commodity  memory  devices  (DRAMs,  SnAMs,  and  EPROMs),  and  were  becom- 
ing dominant  in  many  of  the  upstream  sectors  as  well.  Japanese  firms  hava  now 
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achieved  a  technological  edge  in  many  areas  of  semiconductor  device  and  process 
technology,  and  are  gaining  on  the  US.  in  virtually  every  a:-ea  process 
Several  factors  underlie  this  dramatic  structural  change.  Most  importantly  since 
ttiejearly  1970s  the  Japanese  government  has  made  thf  'S^^he'^ 
electronics  sector  a  national  priority.  The  industry  has  benefited  from  protection  dt 
~*  antitrust  exemptions  and  a  variety  of  forms  of  government  fmanciaUid  The 
frn^^,dlVel°p8ta  cl0Se  w0-rking, relationship  with  the  leading  JapanSe'ele£ 
Ew^1  md  a  ™»»«op  of  industry-government  R&D  projeXjointly 
funded I  by  the  ^government and  Japanese  companies,  enabled  Japanese  firms  to 
make  dramatic  technological  strides.   ,  .  F 
As  you  know,  .the/ major.  Japanese  semiconductor  firms  belong  to  large  industrial 

IS  wE??  ^h  headed  by/  „rjor  bank"  ^ey  possess  enomouffm^  ^ 
fi^t3e?  ^  senous  semiconductor  recession  develped  in  mid-1984,  the  Japanese 

D&^  ^Rn^i^f^r^  ^JT^  memory  devices-most  Sfy 
JJKAM?  and  EPROMs.  Both  the  U.S.  and  the  Japanese  industries  suffered  over  SI 
^J"]??^  the  period  after,mid-1984niowever,  beca^Ttheir  fmmv 

S^^^te686  flnnS  ^  absori}  the  massive  lo^wWch  aie? bSow- 
cost  salesxaused  They  were  prepared  to  incur  such  losses  for  a  protracted  period 

mSshare6  State*c. nature  of  these  P^ucts.  The/S^  it  as  S  obtain 

ivW6^6^^  U-S.  Mmpai  ;es,  U.S.  semiconductor  firms  ar-  unable  to  sustain 
betow  cost  sales  indefinitely-our  economic  system  ultimately  rewards  firmsthat 
f??  °n  ^V?ent  **  °»  face  of  Japanese  dumping  most™  com- 
T^  r^^^^^^J^  8uffe^  what  the  U.S.  Internation- 
mJvT  Com1mj£S10°  c811^  staggering;'  losses,  and  one  major  U.S.  company 
ffi-^nSn AW"8  ^ther.  ul  EPROM  producers  chose  to  "8teXa7d 
ngnt,  nmtcmng  the  Japanese  prices,  but  in  so  doing,  they  suffered  enormous  losses 
^^"Te  of  much  ofthe  US.  DRAM  production  and  the  erosion  of  US  EpS 
capacity  had  a  major  riople  effect  on  the  up  stream  tool  and  material T  supplfers 
who  experienced  a  contraction  of  their  customer  base  while  at  SelSne  time i  Son* 
^^^^Sgr^i^e  challenge  by  Japanese  tool  and  materials  supplied 
tJt  3  senuconda?tor  industry  responded  to  these  developments  by  seeking 
Selfrt^Sf.  n|UrtaU  the  threat  posed  byVanU^K 

MiS  ^ww^L  ffV;S-  ^if688  to  the  Japanese  market.  It  is  not  clear  at  this 
pomt  whether  these  efforts  will  succeed.  However,  even  if  they  do,  we  recognize  that 
ZL^Uy  effi^ve  ^  measures,  by  themselves,  wM noTreSX  un 
dhpfe(?mpetltlV-e  pr?blems  have  emeiged  «  the  past  three^are  We  see 
^f™  ™  °f  1SeaSUres  ooUectively  viewed  as  ^'national  Ttrategy"^ 

"egain  our  competitive  posture. 

Most  significantly,  Japanese  dominance  ofthe  commodity  memory  device  markets 

^wS^U3P-LCat^n8  ?-r,U-S-  ^^otnring  competition™ TSsl  pmducte^ 
technology  divers,    which  are  produced  in  high  volumes  and  which  arTalso 
highly  complex.  Mastering  the  manufacture  of  technology  drivers  enaWeVproducers 

Se flSr^r1"8  thatJ^  -<hen  06  aPP"^  to  mSrturinfof 
a=  Tier   Preo."^'  wth  corresponding  improvemepts  in  yields,  cost,  and  quality 
ttfrH-LpT8  ^hdraw  from  these  markets,  this  ability  is  being  trenrfS 
S^SjSt^^T^  ^  °f  -ajor  immediate 

re3^uUrSyus0^^,^rating  ^  of  the  1985-86  period  have  diminished  the 
^f™  i^3  u  s- ^miconductor  cor  spanies  have  available  for  investment  in  R&D  and 
onm^S6™  -  °Ur  ^liF0  inv^tments  have  traditionally  bien  fmanc^d 

SdA>*£  Z  £S  J?mvested  earnings-but  these  have  been  severely 

™i Tt&  the„pas \three  vears- Intels  Rooert  Novce  observed  in  1986  that  his 
/  nf    6  mJ"on  loss  in  that  year  was  "a  tax  on  our  future.  Our  future  prod- 
efficient  "»     good  as  they  would  have  been.  Our  future  manufacturing  will  notbe 

reSnu^nn'^n^fof  mic0niU(^r  ^H?*?  s.tH1  B^nds  a  nfeher  percentage  of  its 
uXlt  any  other  manufacturing  sector.  The  problem,  asthe  De- 

fense Science  Board  notes,  is  that  by  wond  standards  this  is  no  longer  enough.  We 
are  not  only  being  outspent  by  Japan  in  dollar  terms,  but  are  getting  less  R&D  for 
om-mvestment  doUar,  because  mu:h  of  our  work  duplicates  the  efforts  of  other 

rectfyMATECH  "  *"  initiative  ^tended  to  address  these  fundamental  concerns  di- 


1  San  Jose  Mercury  News,  December  1, 1986. 
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THE  SEMATECH  INITIATIVE 


On  March  4,  1987,  the  Board  of  Directors  of  the  Semiconductor  Industry  Associa- 
tion unanimously  adopted  an  initial  operations  plan  for  SEMATECH  developed  by  a 
working  group  to  establish  an  industry-wide  consortium  to  strengthen  American 
manufacturing  capabilities  in  semiconductors.  This  SEMATECH  plan  was  consistent 
with  the  recent  recommendation  of  the  Defense  Science  Board  that  the  United 
States  establish  a  Semiconductor  Manufacturing  Technology  Institute  which  would 
develop,  demonstrate,  and  advance  the  technology  base  for  efficient,  high-yield  man- 
ufacture of  state-of-the-art  semiconductor  devices.  We  are  currently  evolving  a  de- 
tailed organizational  and  operational  plan  to  be  approved  in  early  May  by  the  SIA 
Board  of  Directors. 

The  primary  objective  of  SEMATECH  is  to  develop  future  generation  semiconduc- 
tor processes,  materials,  tools  and  test  equipment,  and  to  transfer  that  knowledge  to 
the  member  companies.  SEMATECH's  emphasis  will  be  on  manufacturing  capabil- 
ity rather  than  device  design.  The  join  approach  entailed  by  SEMATECH— with  the 
participants  sharing  in  the  results— will  not  only  foster  more  efficient  use  of  R&D 
dollars,  but  will  result  in  the  wider  dissemination  of  state-of-the-art  manufacturing 
technology  throughout  the  U.S.  industry.  It  is  hope  that  this  initiative  will  help  to 
ensure  the  future  competitive nes  of  the  domestic  semiconductor  industry  by  devel- 
oping a  strong,  supportive  relationship  with  the  U.S.  equipment  and  material  indus- 
tries. SEMATECH  will  consist  of  three  basic  elements: 

First,  SEMATECH  will  conduct  research  and  development  on  advanced  semicon- 
ductor manufacturing  techniques,  including  sub-micron  lithography,  deposition,  ad 
vanced  materials,  etching,  cleaning  and  epitaxy.  The  research  basis  for  these  devel 
opments  will  be  contributed  under  SEMATECH's  direction  by  member  companies, 
universities,  the  national  laboratories,  and  state-funded  efforts.  Overall  guidance 
and  direction  of  this  research  effort  will  be  provided  by  our  research  consortium, 
the  Semiconductor  Research  Corporatoin  (SRC). 

Second,  SEMATECH  will  test  and  demonstrate  these  techniques  on  an  actual  pro- 
ductioi  line,  .hich  will  utilize  a  particular  device  probably  a  memory  drvce)  as  a 
technology  ciriver. 

Third,  SEMATECH  will  de\  Aop  techniques  for  adapting  the  processes  which  are 
proven  on  the  deir.  .^tration  line  to  flexible  manufacturing,  so  that  the  manufactur- 
ing techniques  developed  in  producing  the  "technology  driver  *  can  be  applied  to  the 
manufacture  of  a  wide  variety  of  other  products. 

SEMATECH  will  not  produce  any  semiconductors  for  commercial  use.  Its  "prod- 
uct" will  be  technology  and  manufacturing  skill  which  individual  participants  wil? 
apply  to  their  own  needs.  SEMATECH  will  be  structured  so  that  small  companies  as 
well  as  large  ones  can  participate  and  share  in  SEMATECH  technology.  SEMA- 
TECH technology  will  be  available  to  non-participants  under  licensing  arrange- 
ments. 

The  industry  hopes  to  enlist  the  broadest  possible  base  of  financial  support  to  in- 
clude the  U.S.  government,  device  makers,  materials  suppliers,  equipment  manufac- 
turers, end  users  and  others  as  appropriate. 


The  financial  requirements  fui  SEMATECH  will  be  substantial— we  estimate  that 
the  SEMATECH  facility  will  require  funding  of  approximately  $200  million  in  its 
first  year  of  operations  and  $230  million  per  year  for  five  years  hereafter.  These  re- 
quirements are  beyond  the  ability  of  any  company  or  group  of  companies  in  this 
industry  to  satisfy.  Despite  Ihe  heavy  losses  we  ha^  e  suffered  in  the  past  few  years, 
we  have  maintained  a  nigh  level  of  R&D  expenditures— some  ^aior  U.£  firms  are 
currently  spending  30  percent  of  then  sales  revenues  on  R&D.  We  are  finding  it 
difficult  to  sustain  this  level  of  expenditure,  yet  on  a  world  scale,  it  isn't  enough. 

In  Japan  and  Europe,  where  electronics  firms  affiliated  with  major  banks  have 
fa  greater  financial  resources  than  U.S.  firms,  governments  nevertheless  have  fre 
quently  found  it  necessary  to  supply  funding  on  at  least  .  50-50  matching  basis  in 
order  to  ensure  the  viability  of  mcgor  joint  industry  R&D  efioits  in  micorelectronics. 
SEMATECH  is  asking  for  the  U.S.  Government  to  invest  in  the  project  with  indus- 
try on  a  similar  50-50  matching  basis.  We  would  expect  that  SEMATECH  would  be 
sustained  without  U.S.  government  contributions  hy  the  end  of  a  six  year  period. 

U.S.  government  participation  in  SEMATECH  is  an  investment  and  should  be  dis- 
tinguished  from  a  subsidy  or  a  bailout.  Government  funds  will  not  flo\ f  directly  to 
individual  companies  or  be  utilized  to  cover  the  operating  losses  or  expenses  of  indi 
vidual  firms  ^hey  will  be  used  to  purchase  eq  pment  and  to  firance  R&D  for  SE- 
MATECH, a  non-for-profit  entity  which  will  not  produce  products  for  the  commer 
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S^F*E8  °Slv  "Product"  will  be  manufacturing  technology  and 
nXSiS^S  throughout  the  U.S.  semiconductor  device,  tools  and 

turt^tS?^*.1'?'^6  ^  U'S.-  the  "learning-hyping"  manufac- 

turmg  know-how  that  may  otherwise  be  lost  as  a  result  of  the  comparative  Tdvan- 

e2^Kl^^1^aT^dam?nta!Iproblem  identif>ed  by  the  Defense  Sci- 
Kv^fr-^  P1*  .U-S-  semiconductor  industry  is  being  outspent  in  R&D 

by  goxernmrnt-subsidized  foreign  rivals.  ^ 

joLdr  n°LbeKe7»  that  government  participation  in  SEMATECH  would  be  a  pi  ce- 
dJtitiver^3ent^t!nCe  !?  ?^er  rf'S-  industries  which  have  sufferedwnt 
pefafave  reversals  in  the  international  arena.  Semiconductors  are  uniquely  impor- 
S  hp??  ad?S?!ed  country-which  is  why  they  have  been  caUed  "SdT 

trial  nee  and  the  crude  oil  of  the  1980s." 


DEFENSE  IMPLICATIONS 


n^Jtt  Sci?nJCer         Is8  made  dear,  semiconductors  are  increasingly 

WaSaw         «ni0n81  ff^6^6-  VJk  lnffitlSy  forces  are  outnumbered  by  the 

wSa  «J^»  rely  on-the.  ^"al'tetive  edge  provided  by  semiconductor- 

SbTSH!!r  wmmunications  systems,  -nd  other  «for<£  multiplied"  to 

Z£t£. j£Zlf>  *efenf  P0^^'  ^  erosion  of  {  U-&-  semiconductor  industrv 
thus  has  grave  national  security  implications.  ' 

CONCLUSION 

ulPJ^S^/J*^  ,FowIer  described  the  challenge  facing  the 

th?ct  ^conductor  industry  as  "a  critical  national  problem  that  at  Le  ±ime  in 
the  future  may  be  looked  upon  in  restrcspect  as  a  turning  tk" it  in  the  histo^  of 
our  nation."  SEMATECH  is  a  significant  part  of  the  uTmd^rV^an^ ^^?hat 
chaUenage.  I  look  forward  to  working  with  you  to  make  it  a  reality. 

Mr.  Valentine.  Mr.  Ritter? 

Mr.  Ritter.  Thank  you,  Mr.  Chairman.  I'd  like  to  thank  the  gen- 
tlemen for  their  excellent  testimony.  As  the  member  of  this  com- 

Fni™,  2  n  8180  the  W°,r.'  ,the  author  of  the  amendment  in 
Energy  and  Commerce  which  did  authorize  $100  million  a  year  for 
five  years,  which  is  to  be  reauthorized  on  receipt  of  the  SIA  report 
and  the  Commerce  Department  comments  on  that  report,  I  am  vi- 
telty  interested  in  the  subject  here  todry. 

^h^TJ^i03'  i°™er>  I  thought  maybe  it  would  be 
™*  t  e  to  n°te  who  the  cntics  are,  what  their  claims  are,  and 
mayhe  I  could  get  some  responses  from  people  like  yourselves.  The 
cntics,  like  those  in  the  Economists'  March  7th  issue,  George 

2 It hfVffStated  tha-t  we,  reaUy  don,t  need  to  be  in  t'.e  mals 
wiS  PI  i,°n  u  ^conductors,  DRAMS,  as  commodiues;  that 
SJJmT  rei?ly  sh?uld  ^.seeking  and  what  we  are  achieving  rea- 
K ^11*1  }■  are  £he  sRecialJlzed  niche  markets,  the  customer  serv- 
™a  °S6^tttl0n  .of  semiconductors  involved  with  microprocessors, 

SLSfft  hf?  18  ith!  Way  the  Hnited  States  should  go,  and  we 
shouldnt  be  mvolv  d  m  some  of  these  other  things,  necessarily, 
W^ff  "  °Veily  unh.ealthy  if  we're  not,  and  we  shouldn't  be  cu£ 
SfL°= FfcSf  «!^TfciflffeflF  face  by  Smiting  the  flood  of  these  ma- 
terials into  the  United  States  from  foreign  countries. 

SX™  i  1  °/  yo^  818  aware  of  these  argument,  and  they  have 
^nf?  S1Cl?iated  quite  wel1  by  801116  of  ^  critics.  Could  you  com- 
Sporck        y°U  P       C01iment  on  this,  starting  off  with  Charlie 

$P?RCK-  9ka7'  Actually.  we  are  a  manufacturer  of  many  of 

rhM&  Pr°5UCtS'  S0nre  ?  whi5h  1  have  read  his  commente  in 
that  subject,  and  many  of  the  products  he  lists  we  wouldn't  really 
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consider  niche.  We  certainly  wouldn't  consider  microprocessors  a 
niche  area.  But  the  problem  of  vhat  we  are  trying  to  address  with 
Sematech  is  a  manufacturing  disadvantage,  and  that  applies  to  all 
semiconductor  products.  It  doesn't  matter  whether  you  re  dealing 
with  a  dynamic  RAM  or  static  RAM  or  some  large  volume  logic 
product,  or  a  niche  device  such  as  a  hard  disk  controller.  The  man- 
ufacturing techniques  that  we  need  to  apply  there  are  relatively 
similar,  and  the  state-of-the-art  equipment  developments  that  we 
have  got  to  address,  that  we  are  falling  behind  on,  in  terms  of  our 
infrastructure  in  this  country,  are  applicable  to  all  those  areas. 

So  it  isn't  enough  to  say  we  do  nos— you  know,  it  isn't  critical  for 
us  to  be  in  the  large  volume  commodity  products,  and  focused  over 
here  on  these  small  volume  niche  areas.  The  problem,  the  disad- 
vantage we  have  applies  just  as  strongly  there  as  in  the  commodity 
area. 

A  broad— more  broad  answer  to  the  whole  economists'  point  of 
view,  I  find  frankly  very  frustrating  dealing  with  the  economists, 
because  I  find  that  to  a  significant  degree,  their  reaction  to  any  dis- 
cussion about  our — the  need  for  interest  in  our  industrial  base  is 
take  j.  as  superfluous;  f *****  we  don't  really  have  to  worry  about  our 
industrial  base,  as  a  main — as  a  matter  of  fact,  we  are  now  enter- 
ing the  age  of  services,  we  don't  need  an  industrial  base. 

I  don't  know  what  the  hell  you  trade  with  your  trading  partners 
if  you  have  a  service  economy.  I  mean  v/hat  do  you  ship  to  pay  for 
your  Toyotas?  It's  an  irrational  view  that  it's  very  difficult  for 
somebody  who  lives  in  a  world  of  hard  trading  issues,  it's  very  diffi- 
cult for  us  to  deal  with,  with  that  kind  of  point  of  view. 

Mr.  Rioter.  Any  other  comments  on  that  particular  line  of  criti- 
cism which  has  been  used  by  some  in  this  government  to  slow 
down  the  promotion  of  the  ideas  that  we  arc  talking  about  here? 

Mr.  FteRGUsON.  May  I  be  permitted? 

Mr.  Rftter.  Yes,  please. 

Mr.  Ferguson.  Let  me  make  two  comments  in  roughly  the  same 
order  that  Charlie  Sporck  just  made  them. 

First  of  all,  with  respect  to  the  particular  issue  of  the  semicon- 
ductor case,  and  what  we  are  leading  in  and  what  we  are  not  lead- 
ing in  and  so  on  

Mr.  Rioter.  Well,  you  might  also  throw  in  the  ideas  that  some  of 
the  critics  have  mentioned  that  if  you  don't  include  AT&T  and 
IBM  and  the  in-house  producers  of  dynamic  random  axis  memories, 
you  are  not  giving  a  true  picture  of  our  market  share.  That,  I 
think,  is  part  of  that  whole  

Mr.  Ferguson.  Be  happy  to.  With  respect  to  the  semiconductor 
issue,  George  Gilder  is  a  very  bright  man,  bat  somebody  who 
switches  from  writing  a  book  called  "Sexual  Suicide"  in  1972  to 
w  iting  a  book  about  semiconductors  in  the  1980s  is  perhaps  not 
the  world's  best  guide  to  our  competitiveness  issue. 

Mr.  Valentine.  Did  you  say  "Sexual  Suicide"? 

Mr.  Ferguson.  Yes.  Lock  it  up,  Mr.  Valentine. 

Mr.  Rioter.  But  he  also  wrote  a  book  called  "Wealth  and  Pover- 
ty" in  the  interim. 

Mr.  Ferguson.  He  wrote  one  called  "Wealth  end  Poverty,"  he 
wrote  one  called  "The  Spirit  of  Enterprise,"  and  in  one  of  those 
books— I  don't  remember  which  one— he  celebrates  an  American 
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semiconductor  technology  company  called  Micron  Technology 
which  has  the  dubious  distinction  of  having  losses  equal  to  its  reve- 
nues. It  s  difficult  to  celebrate  a  company  like  that,  and  

Mr.  Ritter.  But  beyond  the  personal  aspects,  what  into  the  sub- 
stance can  we  say? 

Mr.  Ferguson.  Let.  us  take  some  niche  products,  microprocessors, 
for  example.  In  1980,  Japan  had  10  percent  of  tho  world  micro- 
processor market.  Japan  currently  has  50  percent  of  the  world  mi- 
croprocessor market. 

There  is  a  category  of  product  called  application-specific  integrat- 
ed circuits.  It  is  very  arcane,  Hut  it's  extremely  important  for  a  va- 
riety of  technical  reasons  that  i  won't  go  into  here.  In  1980,  Japan 
had  about  5  percent  oi  the  world  market  for  application-specific  in- 
tegrated circuits.  Japan  currently  has  over  40  percent  of  the  world 
market  for  application-specific  integrated  circuits. 

And  what  Mr.  Sporck  said  about  manufacturing  technology  being 
a  competitive  disadvantage  that  cuts  across  every  product  category 
is  completely  correct. 

Furthermore,  with  respect  to  the  captive  manufacturers  such  as 
IBM,  AT&T,  those  companies  do  make  their  own  semiconductors, 
but  first  of  all,  they  do  so  at  enormous  cost;  and  second,  they  are 
completely  or  very  heavily  dependent  upon  the  semiconductor  cap- 
ital equipment  and  materials  industry  which  is  in  turn  dependent 
upon  the  health  of  the  entire  semiconductor  industry. 
^Mr.  Rftter.  And,  which  I  might  add,  is  coming  out  of  Japan 

Mr.  Ferguson.  Precisely. 

Jitter.  And  in  recent  conversations  with  colleagues  at 
okov  nBAMO  L  me  they  were  worried  about  their  production  of 
^ook.  mtAMb,  because  since  the  equipment  comes  from  Japan, 
they  are  worried  about  whether  they  are  going  to  get  the  equip- 
ment m  a  timely  enough  fashion  in  order  to  be  able  to  be  competi- 
tive, eyen  ui  their  own  in-house  o  their  DOD  contracts,  which  is 

L   ^  external  use  they  can  make  of  their  production.  I'm  sorry. 

Mr.  Ferguson.  Not  at  all.  You  are  exactly  correct.  The  semicon- 
ductor equipment  and  materials  industry  is  going  away  and  losing 
its  competitive  advantage  in  the  United  States,  just  as  fast  or  even 
faster  than  the  semiconductor  industry  itself.  And  if  IBM  was  our 
salvation,  then  one  would  think  that  IBM  would  be  in  general 
happy  with  its  situation. 

I  can  assure  you  from  deep  personal  knowledge  that  IBM  is  very 
unhappy  with  its  situation.  And  IBM  is  the  most  dedicated  and  fer- 
vent supporter  of  Sematech  that  one  could  possibly  imagine. 

Mr.  Ritter.  Interesting. 

Mr.  Maynard,  do  you  have  some  comn  ants  with  respect  to  DOD' 
Mr.  Maynard.  I  don't  think  there  is  any  smaller  niche  market  in 
the  semiconductor  business  than  the  defense  section  of  that 
mar.:et.  We  bread  even  our  small  percentage  up  into  lots  of  little 
individual  pieces  they're  critical  to  the  defense  svstems,  and 
there  s  no  better  way  to  make  smart  weapons  unaffordabl  \an  to 
jorce  us  to  have  to  build  those  components  without  a  large  manu- 
facturing base  and  the  knowledge  that  derives  from  it  in  small  cap- 
tive kinds  of  operations. 
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Mr.  Ritter.  Is  what  you  are  saying  is  that  Gilder  doesn't  under- 
stand the  trend  lines  in  these  areas  and  that  he  is  simply  missing 
the  main  point,  that  it  is  not  just  the  commodity  that  is  trending 
downward,  but  these  other  areas  are  under  fierce  attack  as  well?  Is 
that  in  sum  the  reality? 

Mr.  Sporck.  I  don't  think  he's  placing  enough  emphasis  on  the 
ability  in  a  high  tech  area  to  build  comparative  advantage,  and 
that  once  your  trading  partner  has  built  to  comparative  advantage, 
there  is  no  choice  but  to  launch  some  counter  to  that  comparative 
advantage. 

Mr.  Ritter.  -  agree. 

Mr.  Sporck.  It  takes  government  participation,  as  did  the  origi- 
nal comparative  advantage  building  on  the  part  of  your  trading 
partner.  And  I  don't  think  he  has  come  to  grips  with  that. 

Mr.  Ritter.  Mr.  Sumney. 

Mr.  Sumney.  I  agree  with  everything  that  has  been  said.  I  think 
one  point  that  maybe  should  be  made  is  that  in  a  cooperative  ven- 
ture such  as  SEMATECH,  which  is  addressing  the  manufacturing 
disadvantage  and  will  do  research  and  development  on  the  various 
processes  associated  with  the  production  of  semiconductor  devices, 
there  is  the  necessity,  it  appears,  to  select  a  product  vehicle  to  dem- 
onstrate that  indeed  all  these  things  have  been  done,  so  that  the 
people  who  have  participated,  the  industrial  firms  that  have  par- 
ticipated indeed  feel  they  have  gotten  something  in  return.  You 
have  demonstrated  that  it  works. 

What  you  want  to  do  is  you  want  to  select  a  production  vehicle 
or  a  product  vehicle  that  marries  all  of  these  things  in  the  best 
way,  in  an  optimum  way,  and  whether  it  be  a  niche  market  prod- 
uct or  whether  it  be  a  high  commodity  product,  that  is  not  really 
i:  portant.  It  is  not  something  that  is  going  to  be  commercialized; 
it  is  simply  a  demonstration  vehicle  that  indeed  ail  these  processes 
have  been  tied  together. 

So  I  think  perhaps  if  that  comment  is  indeed  focused  toward  SE- 
MATECH: he  simply  misunderstands  the  objective  of  what  is 
trying  to  be  done. 

Mr.  P.hter.  It  is  not  necessarily  focused  toward  SEMATECH  but 
focused  toward  the  general  health  of  the  industry. 

Do  we  need  antitrust  changes  and  shifts  in  order  to  have  SEMA- 
TECH hit  the  ground  running  early  so  that  we  don't  hit  Justice  De- 
partment opposition  once  we  are  organized? 

Mr.  Sporck.  We  do  not  have  the  complete  description  of  our  or- 
ganization as  yet,  although  we  are  very  close,  and  certainly  one  of 
our  concerns  is  the  antitrust  issue,  and  certainly  that  is  one  that 
we  are  forecasting  we  are  going  tc  need  help  on. 

Mr.  Ritter.  Mr.  Chairman,  I  thank  you. 

I  have  a  series  of  questions  that  I  have  developed  that  I  would 
like  to  submit  for  the  witnesses.  They  are  an  extensive  series  of 
questions  but  I  think  would  help  to  really  develop  the  record  of 
these  hearings. 

Thank  you,  Mr.  Chairman. 

Mr.  Valentine.  Without  objection. 

Mr.  Price. 

Mr.  Price.  Thank  you,  Mr.  Chairman. 
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I  want  to  thank  all  the  witnesses  for  some  very  helpful  testimo- 
ny. I  would  like  particularly  to  welcome  Mr.  Sumney  here  and  to 
focus  my  questioning,  if  I  might,  on  his  testimony. 

Mr.  Sumney  since  1982  has  been  the  director  of  the  Semiconduc- 
tor Industry  Association  and  thus  has  extensive  first-hand  experi- 
ence vttth  the  kind,  of  intra-industry  cooperation  that  is  envisioned 
by  a  number  ofthese  proposals  that  we  are  looking  at. 

I  was  noticing  in  his  biographical  sketch  that  the  SRC  has  in- 
volved 60  participating  companies,  made  aver  $100  million  avail- 
able to  support  this  integrated  semiconc  uctor  research  program, 
which  has  involved  some  40  U.S.  universities  and  several  hundred 
faculty  members  and  over  400  graduate  students.  So  that  is  a  very 
impressive  venture  in  intra-industry  cooperation,  and  it  leads  me 
to  my  question  about  the  National  Advisory  Committee  proposal 
that  we  have  oeen  discussing. 

I  congratulate  Mr.  Valentine  on  his  initiative  in  putting  forward 
that  proposal,  and  I  am  glad  to  associate  myself  with  it. 

I  wonder,  Mr.  Sumney,  if  you  could  talk  e  little  bit  about  the  co- 
operation that  that  proposal  presupposes  «mong  these  companies. 
A  skeptic  might  wonder  if  those  companies  can  really  get  together, 
if  these- independent  and  highly  profitable  companies  could  really 
get  together  and  cooperate  in  a  productive  way,  or  whether  there 
might  be  problems  we  could  anticipate  of  competition,  secrecy  and 
so  forth  that  would  make  the  functioning  of  this  advisory  commit 
tee  difficult. 

I  guess  the  question  I  am  asking  is  whether  there  is  sufficient 
incentive  within  the  industry  to  undertake  a  cooperative  venture  of 
that  sort.  Could  you  comment  on  that? 

Mr.  SuMNp.  Yes.  My  perspective  is  unique,  I  think,  in  viewing 
toe  wconductor  industry  from  a  cooperative  venture  such  as  the 
bKO.  We  have  seen  within  the  SRC  this  cooperative  spirit  become 
more  enthusiastic  as  joint  R&D  is  discussed,  joint  basic  research 
programs  are  discussed,  industrial  goals  are  integrated  and  set 
forth  for  where  this  industry  wants  to  be  ten  years  henceforth,  and 
what  research  is  necessary  to  enable  it  to  get  there. 

So  we  have  seeu  this  grow,  and  I  don't  think  there  is  any  reason 
to  suspect  that  the  industry  wouldn't  be  in  a  position  to  cooperate 
on  something  like  the  proposed  National  Advisory  Committee  on 
Semiconductors. 

What  we  are  really  trying  to  do  in  many  of  these  areas  is  to 
create  a  new  type  of  knowledge.  In  the  t  >st  there  has  been  proprie- 
tary knowledge  and  there  has  been  public  knowledge.  We  are 
trying  to  put  in  the  middle  here  a  new  body  of  shared  information 
that  is  not  related  to  product  design  or  product  sales  but  is  related 
to  what  everybody  recognizes  is  generic  to  the  industry:  specifica- 
tions, standards.  Many  things  that  each  company  needs,  each  com- 
pany develops  on  their  own  could  be  done  more  efficiently  and  ef- 
fectively if  these  things  were  done  one  time  and  then  shared. 

ai^7^«eosieen.this-,cooperative  sPirit  SrQVf- 1  Participate  on  the 
oliMAliiiLH  Steering  Committee  and  on  one  of  its  task  forces,  and 
working  with  that  group  it  is  clear  that  the  cooperation,  the  coop- 
erative spirit  is  there,  and  I  don't  see  any  reason  why  it  couldn't  be 
extended  to  the  Advisory  Committee  on  Semiconductors. 
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Mr.  Price.  Could  you  comment  a  bit  on  the  SEMATECH  initia- 
tive and  the  way  in  which  this  advisory  committee  that  you  envi- 
sion would  coordinate  with  the  SEMATECH  initiative?  Are  those 
complementary  efforts? 

Mr.  Sumney.  I  think  in  order  for  either  one  to  work  well,  there 
has  to/ be  a  link.  My  testimony  reflected  that  we  need  an  overall 
strategy  to  make  our  industry  more  competitive.  Each  of  the  ele- 
ments you  have  just  mentioned  is  an  element  of  that  strategy.  The 
establishment  of  the  Advisory  Committee  is  an  element  of  the 
.strategy.  I  think  that  has  to  be  done. 

SEMATECH  is  another  element  of  the  strategy.  Better  utiliza- 
tion of  the  national  laboratories  is  anothei  element  of  the  strategy. 
With  respect  to  the  two  that  you  mentioned,  I  think  that  the  Advi- 
sory Committee  on  Semiconductors  would  indeed  provide  guidance 
ana  advice  jo  the  management  structure  oi  SEMATECH,  and  I 
think  that  SEMATECH  would  indeed  take  that  advice  to  heai  t  and 
pay  some  attention  to  it  if  it  is  staffed  with  the  prestigious  knd  of 
people  that  the  bill  specifies  it  should  be. 

Its  influence  is  going  to  come  from  the  people  that  are  pat  on 
that  committee.  They  have  to  be  recognized  as  experts  in  their 
arena,  and  if  that  is  done  and  if  it  is  given  the  proper  staff  support 
to  develop  positions  that  are  respected  positions,  then  I  think  it 
will  work  and  work  well. 

Mr.  Price.  You  mentioned  some  of  the  precedents  for  this  kind  of 
advisory  structure.  I  remember  from  my  own  staff  work  on  the 
Senate  side  the  /  ivisory  Committee  on  Oceanography  back  in  the 
1960's,  which  certainly  made  a  nuyor  contribution  toward  integrat- 
ing that  research  enterprise  and  promoting  it. 

Could  you  comment  a  bit  on  the  kind  of  precedence  that  exists 
for  this  kind  of  advisory  committee  which  leads  you  v  ?lieve  that 
tins  is  the  optimal  kind  of  structure? 

Mr.  Sumnky.  Well  indeed,  the  one  that  you  just  mentioned,  I 
think,  13  a  precedent  that  indicated  that  such  a  thing  would  work. 
The  one  that  we  focused  on  when  this  was  first  presented  was  the 
National  Advisory  Council  on  Aeronautics.  It  is  an  older  one.  It 
was  established  in  1917  or  1918,  but  it  did  ensure  that  this  country 
has  led  in  aviation  for  that  intervening  time  period,  from  then 
until  now.  I  think  it  played  a  very  key  role  in  making  that  happen. 

So  I  think  that  it  is  also  a  precedent.  It  evolved  into  something 
that  this  committee  may  indeed  never  evolve  into,  but  at  least  at 
the  beginning  I  think  there  is  commonality  and  it  is  a  good  analo- 
gy 

Mr.  Price.  Again,  my  congratulations  for  your  leadership.  We 
look  forward  to  continuing  to  .  ork  with  you  as  we  work  through 
these  various  organizational  initiatives. 

Thank  you,  Mr.  Chairman. 

Mr.  Valentine.  Mr.  Mineta. 

Mr.  Mineta.  Thank  you  very  much,  Mr.  Chairman. 

First  of  all,  I  would  like  to  ask— and  I  am  not  sure  who  the 
proper  witness  would  really  be  to  respond  to  this.  Given  the  fact 
that  the  defense  industry  comprises  aoout  10  percent,  I  guess,  of 
the  total  consuming  portion  of  the  semiconductor  industry,  I  am 
wondering  whether  or  not  goLig  to  DOD  for  50  percent  f  the  fund- 
ing for  SEMAl^CH  isn't  an  overreach  in  terms  of  the  amount  that 
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is  being  requested  of  DOD,  recognizing  that  DOD  is  a  better  de*u 
pocket  than  anywhere  else,  but  I  am  just  wondering  whether  or  not 
you  want  to  engage  yourself  in  that  kind  of  imbalance,  I  guess  you 
might  refer  to  it  as. 

#  Mr.  Sporck.  Maybe  Mr.  Maynard  would  respond  to  that.  Speak- 
ing for  the  companies  that  are  involved  in  SEMATECH,  obviously 
u  13  the  deep  pocket  issue.  Beyond  that,  there  is  a  clear  under- 
standing m  DOD  of  the  importance  of  this  industry.  Once  you  leave 
DOD,  it  gets  a  little  grey  in  terms  of  the  clear  understanding. 

The  Defense  Science  Board's  study  and  the  recommendations 
clearly  state  the  criticalness  of  this  industry.  So  it  is  almost  natu- 
ral for  us  to  go  in  that  direction. 

What  are  the-alternatives?  * 

Mr.  Mineta.  Now/  the  VLSIC  program  was  done  primarily  just 
within  the  industry,  but  VHSIC  was  done  at  DOD?  Is  that  a  very 
large-s^^is  that  more  on  the  private  side,  and  then  when  it  got 
m.  , .  £  VHSIC,  then  it  went  more  into  an  organized  program 
within  DOD?  F  6 

Mr.  Maynard.  VLSI  is  a  generic  term  for  the  level  of  complexity 
of  the  integrated  circuits.  VHSIC  was  a  DOD  program.  It  is  just  the 
name  of  a  program,  not  necessarily  a  class  of  circuits.  It  was  based 
on  

Mr,  Mineta.  VHSIC  stands  for  very  high  speed? 

Mr.  Maynard.  Very  high  speed,  yes.  The  foal  of  the  program 
was  to  correct  a  problem  the  Defense  Department  has  in  t^at  the 
VLbl  technology  coming  out  of  industry  was  emerging  faster  than 
we  knew  how  to  deal  with  it.  Consequently,  we  developed  an  engi- 
neering program  to  develop  our  own  products,  to  translate  the  fab- 
rication technology  the  industry  was  producing  into  specific  prod- 
ucts for  defense. 

The  assumption  W3  made  in  1980  when  we  started  the  program 
was  that  there  was  a  large,  healthy,  viable  industry  in  this  country 
from  which  all  that  manufacturing  technology  would  emerge,  ana 
we  didn  t  have  to  worry  about  that  or  pay  anything  for  it.  Now,  as 
we  are  entering  into  the  second  generation  of  the  integrated  cir- 
cuits m  the  VHSIC  program,  we  discover,  not  overnight,  but  we  re- 
alize how  critical  the  problem  has  become,  and  that  assumption  is 
no  longer  true. 

When  we  get  to  the  1990s  and  need  products  in  our  weapons  sys- 
tems that  we  are  paying  to  design  with  programs  like  VHSIC  and 
others,  we  can  t  assume  that  there  will  be  an  adustry  in  this  coun- 
try that  can  efficiently  manufacture  those  weapons  cheaply  enoutrh 
so  that  we  can  afford  them. 

Mr.  Ritter.  Will  the  gentleman  yield  on  that  point? 

Mr.  Mineta.  Absolutely. 

Mr.  Ritter.  What  is  the  impact  of  the  loss  of  the  co  lsumer  elec- 
tronics industry  in  this  country?  Have  we  lost  that  manufacturing 
preeminence  because  we  have  lost  so  much  of  consumer  electron- 
ics? 

Mr.  Ferguson.  If  I  might. 

By  the  way,  before  I  answer  your  specific  question,  I  would  like 
to  apologize  for  the  strength  with  which  I  make  my  remarKs.  Un- 
fortunately, it  is  difficult  to  find  a  subject  about  which  I  feel  more 
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strongly  than  this  one,  and  what  you  are  seeing  is  a  reflection  of 
that 

Mr.  Ritter.  We  are  delighted  to  have  you  here. 
Mr.  Ferguson.  Thank  you. 

Mr,  Sporck.  Gilder  already  took  care  of  the  one  other  one. 
Mr.  Ferguson,  Yes. 

Mr.  Valentine.  Would  you  like  for  us  to  send  the  gentleman  a 
copy  of  this  testimony?  [Laughter.] 

Mr.  Ferguson.  Believe  it  or  not,  he  and  I  talk  fairly  frequently. 

With  respect  to  consumer  electronics,  the  consumer  electronics 
issue,  I  think,  is  fairly  important  for  two  reasons.  Having  said  it  is 
fairly  important,  it  is  not  clear  what  we  can  do  about  it  because  it 
is  a  huge  industry  and  we  have  already  lost  it  and  we  are  not  going 
to  get  it  back  tomorrow  morning,  but  it  is  fairly  important  for  two 
reasons. 

One  simply  that  consumer  electronics  is  a  very  big  market.  It 
constitutes  about  40  percent  of  Japanese  semiconductor  demand, 
a'id  that  is  a  lot,  especially  since  the  Japanese  semiconductor 
market,  by  the  way,  L>  now  larger  than  the  United  States  semicon- 
ductor market  in  absolute  terms. 

The  second  thing  is  that  consumer  electronics,  or  shall  we  say 
consumer  products  more  generally  are  now  at  the  leading  edge  of 
the  technology  in  some  cases.  Not  in  all  cases,  but  in  many  cases 
they  are  at  the  leading  edge  of  the  technology. 

Nov,  if  the  only  way  to  get  that  back  is  to  get  consumer  electron- 
ics back,  then  we  are  in  trouble.  However,  I  think  that  there  are  at 
least  two  other  ways.  One  is  simply  to  gc  through  a  mechanism 
like  SEMATECH  so  that  we  have  some  other  way  of  funding  very 
advanced  technology  development  and  getting  manufacturing  tccli- 
nology  up  to  where  it  would  be  if  we  had  a  consumer  electronics 
industry. 


Mr.  Ferguson.  For  anything  that  uses  semiconductors.  Now,  one 
component  of  that,  of  course,  is  whether  we  will  have  access  to  the 
Japanese  market,  which  is  continuing  to  grow  more  rapidly  than 
our  own,  will  continue,  probably,  to  grow  more  rapidly  than  our 
own,  is  now  larger  than  our  own,  and  from  which  we  are  now 
largely  excluded. 

Mr.  Mineta.  May  I  reclaim  my  time  at  that  point  just  to  follow 
up  on  that  point?  What  I  see  is  an  imbalance.  We  are  going  to  DOD 
because  of  deep  pocket.  They  only  represent  10  percent  of  the  cus- 
tomer stream.  What  I  see  the  Japanese  doing  is  putting  their 
money  into  the  consumer 'piece  of  it,  and  now  we  have  got  a  $170 
billion  trade  deficit,  $58  billion  of  it  with  Japan.  Our  minds  are  all 
being  put  into  the  DOD  engineering  scheme,  and  their  engineering 
skills  are  being  put  into  the  civil  economy. 

I  am  just  wondering  whether  or  not  we  are  not  going  down  some 
kind  of  a  primrose  path  saying  DOD  has  got  the  money,  let's  go 
and  grab  the  money  there.  When  we  go  down  that  way,  we  find 
generally  that  DOD  is  more  expensive  in  terms  of  the  way  they 
nave  to  do  things,  more  time  consuming. 

Then  the  other  piece  of  it  is  technology  transfer.  If  it  is  in  DOD, 
It  is  classified  and  we  cannot  get  it  into  the  civil  economy.  If  it  is  in 
NSF  or  some  other  place,  it  may  be  more  easily  transferable  in 
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terms  of  the«cml  economy,  where  we  will  get  a  return  back.  We 
are  not  in  the  market,  I  don't  think,  or  I  am  not  in  the  market  to 
buy  an  Enterprise  or  a  missile.  It  is  not  a  consumer  product. 

So  I  am  mst  wondering.  Again,  I  recognize  the  need  for  the  R&D 
a£d 1  thmjc  that  is  what  we  sort  of  have  to  sort  out.  What  are  we 
after?  What  is  it  we  are  really  after  in  this  thing?  I  mean,  heck,  if 
it  is  money;  we  need,  then  that  is  one  x>int.  Do  we  have  to  sell  our 
souto-excuse  me,  Mr  Maynard— to  the  DOD  for  10  percent  of 
product  in  order  to  get  50  percent  of  the  money? 

Mr.  Hitter.  Woula  the  gentleman  yield? 

Mr.  Mineta.  Certainly. 

Mr.  Bitter.  The  gentleman  was  not  present,  I  do  not  think,  at 
my  testimony  on,  my  bill,  the  National  Bureau  of  Standards  in  In- 
dustrial Competitiveness  yesterday  morning. 

Mr.  Mineta.  I  was  not. 

Mr.  Hitter.  I  did  quote  from  Dr.  Ferguson's  publications  and,  of 
course,  you  have  written  extensively  on  this  very  aspect.  And  one 
of  the  reasons  we  did  it  in  the  Energy  and  Commerce  Committee, 
we  aid  the  amendment  there  was  because  we  felt  that  Commerce 
would I  be  closer  to  the  domestic  economy,  the  civilian  economy;  but 
after  listening  to  testimony  yesterday  on  the  interest  of  Commerce 
in  technology  and  advancing  technology,  I  think  we  all  came  away 
pretty  disillusioned  tfrat  that  was  the  appropriate  place,  so  I  think 
w?  do.  k£ve  som®  interesting'  decisions  to  make  as  to  where  the  re- 
sponsibility for  this  should  lie.  We  don't  have  a  National  Bureau  of 
btandards  m  Industrial  Competitiveness,  a  National  Technology  In- 
stitute yet,  and  we  probably  won't  by  this  summer,  you  know.  NSF 
is  stertuig  to  look  a  little  better  all  the  time,  but  I  yield  back,  and  I 
thank  the  gentleman  for  yielding. 

Mr.  Mineta.  Because  I  remember  having  a  long  discussion  with 
Mr,  Packard  about  this  whole  issue  when  we  were  getting  into  the 
very  high  speed  integrated  circuit  business,  as  to  whether  or  not 
we  want  the  DOD  to  go  down  that  route.  At  that  time  he  was 
saying  no,  let  the  civil  side  take  care  of  it,  let  the  private  sector  do 
it,  and  because  again  this  was  this  whole  issue  at  one  time  about 
hey,  do  we  want  to  be  in  the  position  of  picking  winners  and  losers, 
we  are  over  that  hump.  You  know,  we're  so  behind  that  hump  now 
we  re  not  even  worried  about  that.  We've  got  other  fish  to  fry,  and 
now  we  are  talking  about  where  is  the  best  place  to  get  the  money 
and  how  do  we  get  this  done. 

^^U1181  w0n(|er  whether  or  not  we  want  to  get  wrapped  up  in 
the  DOD  approach  on  this  thing. 

Mr.  Sporck.  I  would  like  to  make  a  couple  of  comments  here,  Mr. 
Congressman.  You  have  to  keep  in  mind  that  what  we  are  talking 
about  when  we  deal— when  we  discuss  ftEMATECH  is  we  are  talk- 
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is  reasonable,  from  an  mdependent  company,  a  commercial  compa- 
ny s  viewpoint;  that  that  technology  can  go  to  the  infrastructure 
an£  to  the  member  companies  in  a  commercial  fashion. 
m  Mr.  Mineta.  Charlie,  if  you  went  down  and  talked  to  your  divi- 
sipn  that  handles  export  licensing,  would  you  get  the  same  re- 
sponse? 
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Mr.  Sporck.  I— t  he  export— you  know,  I  don't  want  to  defend  the 
export  licensing  issues,  because  I  spent  a  lot  of  time  trying  to 
knock  them  down. 

Mr.  Mineta.  So  do  I. 

Mr.  Sporck.  However,  we  have  to  deal  with  realities  here.  I— you 
know,  we  can  sit  back  and  have  a  philosophical  discussion  over  the 
next  couple  of  years  in  terms  of  where  the  funding  is  going  to  come 
f  ~om  and  it  really  ought  to  come  from  commercial  areas,  we  really 
ought  to,  you  know,  address  the  major— the  broader  issue  of  the 
whole  industrial  base  versus  just  the  semiconductor  industry. 

Our  problem,  speaking  for  the  semiconductor  industry,  is  the 
timing  is  right  now.  We  have  got  to  do  something  and  we  have  got 
to  do  something  right  now.  We  don't  know  how  else  to  do  it,  otlier 
than  the  approach  that  we  are  currently  taking.  I  don't  know 
where  else  you  are  going  to  gat  funding  in  a  reasonable  period  of 
time,  other  than,  you  know,  DOD. 

If  that  funding  doein't  occur,  you  know,  until  next  year  or  the 
year  after,  we  can  all  save  ourselves  a  lot  of  time  and  effort  and 
money  by,  you  know,  putting  off  permanently  the  discussion. 

Mr.  Mineta.  Mr.  Chairman,  let  me  get  into  some  of  this— I'm 
sorry,  Mr.  Maynard? 

Mr.  Maynard.  May  I  comment  on  that?  Just  as  a  viewpoint,  not 
on  whether  defense  is  the  best  segment  of  the  bureaucracy  to  do 
anything,  but  on  this  subject  of  semiconductors  and  advanced  tech- 
nology. It  is  aot  because  the  Defense  Department  specifies  some 
new  generation  of  weapons  that  semiconductor  technology  emerges; 
and,  in  like  manner,  it  is  not  because  the  consumer  electronics 
specifies  some  new  product  or  computers.  It's  the  other  way 
around.  It's  whatever  technology  emerges  on  the  factory  floor  in 
that  manufacturing  technology  that  defines  what  the  next  genera- 
tion of  computers  and  consumer  electronics  and  weapons  can  do, 
and  that,  in  effect,  it  doesn't  matter  who  pays  for  that  basic  ele- 
ment of  it,  for  the  last  30  or  40  years  the  Defense  Department  re- 
ceived it  all  for  free.  We  didn't  have  to  pay  for  that. 

What  the  Defense  Science  Board  said  was  that  if  nobody  else  is 
going  to  pay  *br  it,  the  Defense  Department  has  to  because  we  need 
that  technology  for  the  weapons. 

Mr.  Mineta.  Let  me  get  into  the  SEMATECH  itself,  then.  Will 
there  be— I  don't  know,  a  laboratory  built,  or  is  this  done  by  con- 
tract with  universities  and  private  companies?  What  is  envisioned 
here  for  

Mr.  Sporck.  Yes.  We  are  talking  about  a— you  know,  really  two 
efforts  in  SEMATECH.  One  is  a  development  effort,  and  that  devel- 
opment effort  will  occur  in  a  laboratory,  an  environment  that  actu- 
ally exists  in  a  site,  a  SEMATECH  site.  It  wil!  also  occur  through 
subcontracts  to  the  infrastructure,  the  equipment  industry,  the  ma- 
terials of  the  world.  It  will  also  occur  through  SRC  in  universities, 
in  hopefully  government  laboratories. 

There  will  also  be  an  additional  portion  which  is  the  demonstra- 
tion portion,  a  very  critical  portion  of  this  effort,  where  the  prod- 
ucts of  the  development  will  be  actually  demonstrated  in  a  real  life 
manufacturing  facility,  again  at  this  SEMATECH  site,  such  that 
the  members  can  come  in  and  specifically  see  the  products  of  that 
development,  so  that  they  don't  have  to  go  away  and  redevelop,  re- 
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prove,  the  same  effort.  You  can  do  it  once  for  the  whole  consorti- 
um. 

There  is  another  portion  which  is  a  very  critical  one,  that's  how 
you  go  about  transferring  the  products  of  this  development  and 
this  application. 

Mr.  Valentine.  Mr.  Mineta,  do  you  have  any  further  questions? 

Mr.  Mineta.  You  have  been  very  generous  with  me  in  terms  of 
time,  Mr.  Chairman,  and  I  yield  back  my  remaining  time.  [Laugh- 
ter.] 

Mr.  Valentine.  Well,  I  want  to  say  to  the  gentleman  that  speak- 
ing for  this  chairman,  you  can  have  all  the  time  that  you  want. 


Mr.  Mineta.  That's  only  because  I  chair  another  subcommittee 
that  he  happens  to  sit  on.  [Laughter.] 

Mr.  Valentine.  We— I  just— we  come  to  the  end  of  a  long  jour- 
ney, and  I  have  one  or  two  general  questions,  and  a  statement  to 
make,  and  then  as  far  as  I  am  concerned,  we  will  be  finished  with 
this. 

I  want  to  say  with  respect  to  this  H.R.  2191,  which  we  introduced 
yesterday,  every  member  of  the  committee  who  sits  here  now— Mr. 
Price  was  here  earlier  and  he  departed — co-sponsored  that  legisla- 
tion. And  I  am  not  a  scientist.  In  my  other  life  I  was  a  country 
lawyer,  and  I  didn't  come  to  Congress  with  a  burning  desire  to  in- 
troduce a  piece  of  legislation  to  create  a  national  advisory  commit- 
tee on  semiconductors.  I  didn't  know  much  about  that  sort  of  thing 
until  I  got  this  federal  job,  and  got  on  this  committee,  and  so  what 
I  am  trying  to  say  is  that  this  is  an  effort  to  be  helpful.  It  is  a  diffi- 
cult task  to  pass  legislation  through  this  Congress.  And  I  would  ask 
each  one  of  you  gentlemen  who  are  seated  here,  and  others  who 
have  testified,  to  please  examine  that  initiative,  and  let  us  have 
your  views  on  it.  If  you  think  it— the  Congress  should  pass  it,  tell 
us  so,  and  I'd  like  you  to  respond  to  this  committee,  if  you  would, 
with  a  separate  letter  to  me  so  that  we  may  know.  If  it  is  not  what 
you  think  we  should  do,  we  don't  present  it  as  some  kind  of  pana- 
cea or  a  utopia.  We  just  see  it  as  a  way  to  approach  the  problem 
from  one  perspective,  one  point  of  view. 

I  know  there  are  a  lot  of  people  that  say  well,  you  appoint  an- 
other commission  or  committee.  We  want  to  do  something  that  is 
meaningful.  I  don't  think  that  Congress  has  enough  information, 
and  we  certainly  do  not  have  enough  oneness  of  will  to  approach 
the  problem.  So  we  either  do  nothing  or  we  say,  well,  somehow  in 
some  way  the  Lord  will  protect  us  and  American  industry  will  get 
together  and  they  will  do  what  has  to  be  done,  and  blah,  blah,  blah. 
Or  we  do  nothing,  as  I  said.  Or  we  try  to  become  acquainted  v/ith 
the  problem.  We  try  to  get  some  experts  qether  who  can  make 
recommendations.  That's  what  we  seek  to  du. 

Two  final  questions  to  Mr.  Sumney,  primarily. 

How  much  support  do  you  believe  that  this  proposal  will  have 
from  the  industry?  You  just  asked  for  support.  How  much  do  you 
think  that  this  proposition  really  has? 

Mr.  Sumney.  It's  difficult  to  speak  for  the  industry.  I  can  give 
you  my  impreuions. 

Mr.  Valentine.  Mr.  Sumney,  I  think  if  you  use  the  microphone, 
it  may  help. 
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Mr.  Sumney.  I  sat  on  the  Science  Board  Task  Force  on  semicon- 
ductor dependency,  and  as  I  indicated  in  my  testimony,  one  of  their 
conclusions  was  that  such  an  advisory  body  be  est?'  'ished 

Companies  such  as  IBM,  Martin  Marietta,  TI  and  others  were 
represented  on  that  task  force,  and  I  assume  that  they  endorsed 
the  recommendations  and  conclusions.  So  from  that  standpoint  I 
think  Jiere  s  evidence  that  a  certain  set  of  companies  support  it 

AJso  from  the  standpoint  of  discussions  that  have  occurred 
within  the  SRC  and  within  the  SIA,  I  have  seen  reasonable  sup- 
port. I  don  t  think  there  has  been  an  official  polling  of  companies 
to  ask  them  if  they  support  it.  I  did  present  the  concept  at  a  No- 
vember SIA  meeting,  a  board  meeting,  and  at  that  time  all  the 
comments  were  positive  comments  from  companies  that  were  in 
the  audience,  one  of  them  being  National  Semiconductor,  and  of 
course  Charlie  can  speak  perhaps  better  than  I  for  the  industry, 
and  he  certainly  can  speak  for  National  Semiconductor 

Mr  Sporck.  Speaking  ;or  National  and  the  group  that's  been 
W0^S°n^mATECH,  I  think  you  are  going  to  get  a  lot  of  su? 
port.  I  think  it-this  is  a  needed  step  toward  addressing  the  prob- 
iem.  You  will  see  a  lot  of  support  in  the  industry. 

Mr.  Valentine.  Thank  you,  sir. 

fi,?^eS/njS?dy  eke  have  any  other  comment,  anything  else  for 
the  good  of  the  order? 

Ja  ?0t'J  VT?  iM  **?  for  a11  the  members  of  this  subcommittee 
and  tor  the  full  comimctee,  that  we  appreciate  very  much  you  gen- 
tlemen taking  the  time  to  prepare  yourselves  to  come  here  and  to 
oxiare  this  knowledge  and  information  with  us.  And  this  committee 
will  reconvene  at  9:30  tomorrow  morning  in  this  room  for  further 
proceedings. 

We  are  now  adjourned. 

[Whereupon,  at  1:10  p.m.,  the  subcommittee  was  adjourned.] 
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THE  ROLE  OF  SCIENCE  AND  TECHNOLOGY  IN 
COMPETITIVENESS 


THURSDAY,  APRIL  30,  1987 

House  of  Representatives, 
Committee  on  Science,  Space,  and  Technology, 
Subcommittee  on  Science,  Research  and  Technology, 

Washington,  DC. 

oo?£eT?ul?0mm,lttee  met'  Pursuant  to  notice,  at  10  a.m.,  in  room 
Kayburn  House  Office  Building,  Hon.  Doug  Walgren  (chair- 
man of  the  subcommittee)  presiding. 

Mr.  Walgren.  Well,  let  me  call  us  to  order,  and  first  I'm  sorry 
that  we  weren  t  able  to  start  on  time  today.  Something  has.  hap- 
pened to  the  traffic  almost  citywide,  I  understand,  but  certainly 
there  was  a  really  unusual  bumper-to-bumper  stream  on  the  route 
that  I  come  in,  and  I  apologize  for  that. 

This  is  the  third  day  of  hearings  on  competitiveness.  As  most  of 
you  know,  this  Subcommittee  has  had  an  interest  in  this  area  over 
the  past  four  years  and  has  taken  a  number  of  initiatives  which 
would  be  billed  as  competitiveness  initiatives  if  they  were  being 
proposed  for  the  first  time  today. 

We  were  active  in  the  area  of  transfer  of  federal  technology  to 
the  private  sector,  in  federal  patent  policy  and  in  procuring  and 
disseminating  scientific  and  technical  information.  Certainly  these 
are  the  areas  that  we  continue  to  need  to  move  forward  in  today. 

We  are  particularly  fortunate  that  Congressman  Boehlert  and 
Congresswoman  Schneider,  Congressman  MacKay,  and  Senator 
Bumpers  have  done  some  very  important  thinking  for  us  in  the 
area  of  technology  transfer.  They  have  a  piece  of  legislation  to 
create  a  clearinghouse  in  the  Office  of  Productivity,  Technology 
and  Innovejon  for  state  technology  promotion  efforts,  and  that 
will  be  considered  certainly  carefully  this  morning,  as  will  the 
Boehlert  and  MacKay  bill,  which  sets  up  a  matching  grant  pro- 
gram and  a  technology  dissemination  office  in  the  National  Bureau 
oi  Standards. 

We  also  want  to  explore  two  recent  developments  in  the  Execu- 
tive Branch.  We  are  particularly  pleased  to  have  Dr.  William 
Graham,  the  President's  Science  Adviser,  with  us  today  to  review 
tne  President  s  recent  Executive  Order  to  implement  the  Federal 
rechnology  Transfer  Act  of  1986,  and  we  are  pleased  that  Michael 
Farrell,  the  General  Counsel  of  the  Department  of  Energy,  will  be 
with  us  today  fr>  tell  us  about  the  Department's  plans  to  implement 
that  recent  Executive  Order  and  recently  issued  regulations  imple- 
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menting  the  1984  Federal  Patent  Legislation  which  came  out  of 
this  committee. 

We  have  a  distinguished  group  of  private  sector  witnesses  as 
weH,  and  we  appreciate  all  their  contributions  to  this  discussion. 

Over  the  past  three  days  it  is  clear  there  is  no  shortage  of  pood 
ideas  related  to  competitiveness,  but  we  face  the  difficult  job  of  de- 
veloping the  breadth  of  consensus  that  is  necessary  for  anv  idea  in 
our  country  to  become  law. 

I  understand  that  Congi^ssman  Wyden  and  Senator  Bumpers 
were  unable  to  be  here,  but  we  will  insert  their  remarks  at  the 
proper  place  in  the  record.  Mr.  Wyden  was  here,  but  had  to  leave, 
B^Mert  me  reCOgnize  the  rankinS  Minority  member,  Mr. 

Wyden  Mlowf  Statements  of  Senator  Bumpers  and  Congressman 
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TESTIMONY  OF  SENATOR  DALE  BUMPERS 


BEFORE  THE  SUBCOMMITTEE  ON  SCIENCE,  RESEARCH  AND  TECHNOLOGY 


APRIL  30,  1987 


LEARNING  FROM  THE  STATES  ON  COMPETITIVENESS 


MR.  CHAIRMAN  AND  MEMBERS  OF  THE  SUBCOMMITTEE,   I  AM  DELIGHTED  TO 
APPEAR  TODAY  TO  DISCUSS  HOW  WE  CAN  HELP  TO  MAKE  AMERICAN  MORE 
COMPETITIVE. 

LET  ME  BEGIN  BY  SAYING  HOW  PLEASED  I  AM  THAT  CHAIRMAN  WALGREN 
AND  CONGRESSMAN  SCHNEIDER  HAVE  AGREED  TO  INTRODUCE  THE  PROPOSAL  I 
HAVE  INTRODUCED  IN  THE  SENATE  TO  ESTABLISH  A  CLEARINGHOUSE  ON  STATE 
AND  LOCAL  COMPETITIVENESS  INITIATIVES.     IN  THE  SENATE  THE  BILL'S 
NUMBER  IS  S.  930  AND  IT  WAS  INTRODUCED  ON  APRIL  7,  1987. 

IN  THE  CURRENT  DEBATE  ON  HOW  TO  ASSIST  OUR  INDUSTRIES  AND 
BUSINESSES  TO  REGAIN  THEIR  COMPETITIVE  EDGE  IN  THE  INTERNATIONAL 
MARKETPLACE,  THERE  IS  VERY  LITTLE  CONCENSUS  HERE  IN  WASHINGTON  ON  HOW 
TO  PROCEED  AND  THE  MASSIVE  FEDERAL  GOVERNMENT  BUDGET  DEFICITS  S OVERLY 
CONSTRICT  OUR  OPTIONS. 

THE  DEBATE  ON  COMPETITIVENESS  IS  LACED  WITH  IDEOLOGICAL  ISSUES 
ABOUT  THE  PROPER  ROLE  OP  THE  FEDERAL  GOVERNMENT.  UNFORTUNATELY,  THE 
DEBATE  OFTEN  FOCUSES  ON  THE  EXTREMES,  WITH  ADVOCATES  ON  THE  ONE  SIDE 
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ARGUING  THAT  THE  FEDERAL  GOVERNMENT  SHOULD  DO  NOTHING  AND  ADVOCATES 
ON  THE  OTHER  ARGUING  THAT  THE  FEDERAL  GOVERNMENT  SHOULD  INTERVENE 
ACTIVELY   IN  THE  MARKETPLACE.     I  BELIEVE  FIRMLY  THAT  THERE  IS  A 
PRAGMATIC  MIDDLE-GROUND  IK  THIS  DEBATE  WHICH  HAS  NOT  BEEN  FULLY 
EXPLORED. 

WE  CAN,  FOR  EXAMPLE,   TAKE  A  POSITIVE  AND  CONSTRUCTIVE  STEP 
WHICH  DOBS  NOT  INVOLVE  ESTABLISHING  AN/  NEW  FEDERAL  POLICY  OR  WHICH 
,    DRAINS  THE  TREASURY.     WP  AT  THE  FEDERAL  LEVEL  OF  GOVERNMENT  CAN  PLAY 
A  CONSTRUCTIVE  ROLE  WHICH  DOES  NOT  IMPOSE  A  TOP-DOWN  NATIONAL 
INDUSTRIAL  POLICY.     THE  FEDERAL  GOVERNMENT  NEED  NOT  BECOME  A  LENDER 
OF  LAST  RESORT  TO  EVERY  BUSINESS  WHICH  IS  ADVERSELY  AFFECTED  BY 
INTERNATIONAL  COMPETITION. 

SPECIFICALLY,  LEGISLATION  I   INTRODUCED  ON  APRIL  7,  S.  930, 
WOULD  ESTABLISH  A  NATIONAL  CENTER  IN  THE  COMMERCE  DEPARTMENT  TO  SERVE 
AS  A  CLEARINGHOUSE  TO  MONITOR  AND  ASSIST  STATE  AND  LOCAL  GOVERNMENTS 
WITH  THEIR  INITIATIVES  TO  STIMULATE  PRODUCTIVITY,  TECHNOLOGY  AND 
INNOVATION. 

THE  CENTE1    ON  STATE  AND  LOCAL  INITIATIVES  ON  PRODUCTIVITY, 
TECHNOLOGY  AND  INNOVATION  WILL  HELP  ALL  OF  US  TO  ENHANCE  THE 
COMPETITIVENESS  OF  OUR  COUNTRY  IN  INTERNATIONAL  TRADE  WITHOUT 
ERECTING  NEW  TRADE  BARRIERS  TO  IMPORTS  OR  LAUNCHING  MASSIVE  AND 
UNTRIED  FEDERAL  GOVERNMENT  PROGRAMS. 

THIS  MODEST  PROPOSAL  WILL  HELP  ALL  OF  US  TO  LEARN  FROM  THE 
PRACTICAL  PROGRAMS  THAT  STATE  AND  LOCAL  GOVERNMENT  AGENCIES  ARE 
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UNDERTAKING  TO  ASSIST  OUR  INDUSTRIES  AND  BUSINESSES  TO  REGAIN  THEIR 
COMPETITIVE  EDGE.     THE  CENTER'S  SERVICE  AS  A  CLEARINGHOUSE  WILL  HELP 
THE  STATE  AND  LOCAL  GOVERNMENTS  TO  LEARN  FROM* ONE  ANOTHER  ABOUT  WHICH 
OF  THEIR  INI1IATIVES  ARE  THE  MOST  EFFECTIVE  AND  MOST  COST  EFFECTIVE 
AND  IT  WILL  BE  VALUABLE  TO  THOSE  OF  AT  THE  FEDERAL  LEVEL  WHO  ARE 
SEEKING  TO  DEVELOP  A  CONCENSUS  ON  HOW  TO  PROCEED  ON  THIS  CRITICAL 
ISSUE. 

WE  HAVE  CHOICES  OTHER  THAN  DOING  NOTHING  AND  DOING  TOO  MUCH. 
WE  NEED  NOT  IGNORE  THE  ISSUE,  AS  THIS  ADMINISTRATION  HAS  DONE.  WE 
CAN  PURSUE  A  MULTI-FACETED,  BOYTOM-UP  COMPETITIVENESS  STRATEGY.-  WE 
CAN  AVOID  CENTRALIZING  THE  STRATEGY -KAKI NG  PROCESS.     WE  CAN  BE 
PRAGMATIC,  WE  CAN  AVOID  IDEOLOGY  AND  WE  CAN  COME  TOGETHER  AS  A  NATION 
TO  DO  WHAT  MAKES  SENSE  AND  WHAT  IS  NECESSARY  TO  ADVANCE  OU*  NATIONAL 
SELF  INTEREST. 

WE  DO  NOT  HAVE  TO  WAIT  UNTIL  THERE  IS  A  CONCENSUS  AT  THE 
FEDERAL  LEVEL  ABOUT  HOW  WE  CAN  BE  HELPFUL  IN  ENHANCING 
COMPETITIVNESS.     THE  STATE  AND  LOO L  GOVERNMENTS  ARE  NOT  WAiTING  FOR 
THE  FEDERAL  GOVERNMENT  TO  ADDRESS  THE  CHALLENGE  OF  COMPETITIVENESS. 
THEY  KNOW  NOT  TO  EXPECT  ACTION  FROM  THIS  ADMINISTRATION. 

A  CLEARINGHOUSE  CAN  BE  HELPFUL  NOW  AND  IT  IS  THE  MINIMUM  STEP 
WE  SHOULD  TAKE  TO  INFORM  OURSELVES  AND  SUPPORT  THOSE  WHO  ARC  NOT  ABLE 
OR  WILLING  TO  ACT  ON  A  CRITICAL  CHALLENGE  TO  THE  ECONOMIC  WELL-BEING 
OF  OUR  NATION. 

STATF  AND  LOCAL  GOVERNMENT  INITIATIVES 
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ON  THE  ISSUE  OF  COMPETITIVENESS,  STATE  AND  LOCAL  GO 'ERNMENTS 
ARE  DEMONSTRATING  MUCH  MORE  CREATIVITY  THAN  IS  THE  FEDERAL 
GOVERNMENT.     THEY  ARE  SHOWING  THAT  THEY  UNDERSTAND  HOW  SERIOUS  THE 
COMPETITIVENESS  CHALLENGE  IS  FOR  AMERICA  AND  THEY  ARE  ACTING  BOLDLY 
AND  PRAGMATICALLY  TO  BRING  THE  PUBLIC  AND  PRIVATE  SECTOR  TOGETHER  IN 
A  CONSTRUCTIVE  PARTNERSHIP  TO  MEET  THIS  CHALLENGE. 

—  MANY  STATES  AND  LOCAL  COMMUNITIES  ARE  ESTABLISHING  BUSINESS 
"INCUBATOR"  CENTERS  FOR  ENTREPRENEURIAL  ACTIVITY,  OFTEN  IN 

conjunction  with  state  universities  and  private  for-profit 

CORPORATIONS.     THESE  CENTERS  ARE  DESIGNED  TO  NURTURE  SMALL  BUSINESSES 
BY  LOWERING  THEIR  OVERHEAD  COSTS  WITH  SHARED  SUPPORT  SERVICES  AND 
PROVIDING  ON-SITE  MANAGEMENT  ASSISTANCE  AND  SUPPORT.     THERE  NOW  ARE 
AT  LEAST  148  CENTERS  IN  33  STATES.      ("'INCUBATORS':  A  SMALL  BUSINESS 
CASE  STUDY,"  WASHINGTON  POST,  JUNE  30,  1986.) 

—  REGIONAL  ORGANIZATIONS  ARE  COMING  TOGETHER  TO  FUND  SHARED 
FLEXIBLE  MANUFACTURING  FACILITIES,  WHICH  ARE  CAPABLE  OF  MAKING  A  WIDE 
VARIETY  OF  PRODUCTS,  WITH  LEASES  FOR  PRODUCTION  TIME  BEING  GIVEN  TO 
VARIOUS  SMALL  BUSINESSES.     THE  NATIONAL  GOVERNORS  ASSOCIATION,  THE 
WESTERN  GOVERNORS  ASSOCIATION  AND  THE  SOUTHERN  GROWTH  POLICIES  BOARD 
HAVE  BEEN  ACTIVE  IN  ORGANIZING  COMPETITIVENESS  INITIATIVES  ON  A 
NATIONAL  AND  REGIONAL  BASIS. 


—  ARKANSAS  HAS  A  SCIENCE  AND  TECHNOLOGY  AUTHORITY,  NEW  YORK 
HAS  A  SCIEMCE  AND  TECHNOLOGY  FOUNDATION,  MICHIGAN  HAS  SEVERAL  CENTERS 
OF  EXCELLENCE,  AND  PENNSYLVANIA  HAS  A  BEN  FRANKLIN  PARTNERSHIP. 
OHIO,   ILLIl    IS,  NEW  JERSEY,  KENTUCKY  AND  MANY  OTHER  STATE  hRE  ACTIVE 
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IN  PROMOTING  COMPETITIVENESS.     THEY  ARE  NC~  WAITING  FOR  THE  FEDERAL 
GOVERNMENT  TO  STEP  IN  WITH  FUNDS  OR  PROGRAMS. 

—  THERE  ARE  AT  LEAST  FORTY-SIX  STATES  WITH  CUSTOMIZED  TRAINING 
PROGRAMS  ON  A  FIRM-BY-FIRM  BASIS  FOR  NEW  OR  EXPANDING  COMPANIES. 
UNDER  THESE  PROGRAMS  THE  STATE  SCHOOLS  AND  UNIVERSITIES  WORK  WITH 
PRIVATE  EMPLOYERS  TO  DELIVER  THE  REQUIRED  TRAINING.     THESE  TRAINING 
PROGRAMS  CAN  BE  USED  TO  INTRODUCE  MORE  PRODUCTIVE  TECHNOLOGIES  TO 
THOSE  IN  TRAINING. 

THE  RANGE  OF  INITIATIVES  IS  SO  BROAD  THAT  THERE  IS  NO 
COMPREHENSIVE  LIST  OF  THE  INITIATIVES  WHICH  HAVE  BEEN  UNDERTAKEN  BY 
STATE  AND  LOCAL  GOVERNMENTS  TO  ENHANCE  COMPETITIVENESS.     THERE  ARE 
SOME  USEFUL  RESOURCES  WHICH  DOCUMENT  THE  RANGE  OF  THESE  INITIATIVES 
BUT  NONE  OF  THEM   IS  COMPREHENSIVE. 

—  THE  NATIONAL  GOVERNORS  ASSOCIATION  HAS  PUBLISHED  ONE  USEFUL 
COMPENDIUM,   "REVITALIZING  STATE  ECONOMIES:  A  REVIEW  OF  STATE  ECONOMIC 
DEVELOPMENT  POLICIES  AND  PROGRAMS." 

—  THE  OFFICE  OF  TECHNOLOGY  ASSESSMENT  HAS  PUBLISHED  ANOTHER, 
"TECHNOLOGY,   INNOVATION,   ANH  REGIONAL  ECONOMIC  DEVELOPMENT." 

—  THE  COMMITTEE  FOR  ECONOMIC  DEVELOPMENT  HAS  PUBLISHED 
"LEADERSHIP  FOR  DYNAMIC  STATE  ECONOMIES,"  THE  PRESIDENT'S 
COMPETITIVENESS  COMMISSION  ISSUED  "INNOVATIONS  IN  INDUSTRIAL 
COMPETITIVENES  AT  THE  STATE  LEVEL,"  THE  AMERICAN  ASSOCIATION  OF  STATE 
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COLLBGES  AND  UNIVERSITIES  HAS  PUBLISHED  "THE  HIGHER  EDUCATION- 
ECONOMIC  DEVELOPMENT  CONNECTION,"  THE  COMMERCE  DEPARTMENT  HAS  ISSUED 
A  "GUIDE  TO  INNOVATION  RESOURCES  AND  PLANNING  FOR  SMALLER 
BUSINESSES,"  AND  THE  SMALL  BUSINESS  ADMINISTRATION  HAS  DOCUMENTED 
"STATE  ACTIVITIES  IN  VENTURE  CAPITAL,   EARLY-STATE  FINANCING  AND 
SECONDARY  MARKETS." 

BUT,  THE  RANGE  OF  THESE  INITIATIVES  IS  TOO  BROAD,  THE  PROGRAMS  A3E 
CHANGING  TOO  QUICKLY,  AND  THE  FEDERAL  GOVERNMENT  HAS  TOO  LITTLE 
INTEREST  IN  MONITORING  THESE  DEVELOPMENTS  FOR  US  TO  HAVE  EVEN  A 
COMPLETE  LIST,  LET  ALONE  AN  UNDERSTANDING,   OF  WHAT  IS  HAPPENING  NOW 
AT  THE  STATE  AND  LOCAL  GOVERNMENT  LEVEL. 

WE  DO  KNOW  ENOUGH,  HOWEVER,  ABOUT  THESE  INITITIVES  TO  KKOW  THAT 
SOMETHING  EXCITING  IS  HAPPENING  AT  THE  STATE  AND  LOCAL  GOVERNMENT 
LEVEL.     WE  KNOW  THEY  ARE  EXPERIMENTING  WITH  NEW  APPROACHES  TO  THE 
RESPONSIBILITIES  OF  GOVERNMENT,  WE  KNOW  THEY  ARE  TAKING  RISKS,  AND  WE 
KNOW  THAT  THEY  ARE  CHALLENING  THE  TRADITIONAL  NOTIONS  ABOUT  THE 
RELATIONSHIP  BETWEEN  THE  PUBLIC  AND  PRIVATE  SECTOR.     CLEARLY,  WE  NEED 
TO  KNOW  MORE  AND  A  NATIONAL  CLEARINGHOUSE  IS  THE  LOGICAL  FIRST  STEP 
IN  EDUCATING  OURSELVES  ABOUT  WHAT  ALREADY  IS  HAPPENING. 

STATES'  ARE  MORE  PRAGMATIC 

IT  SHOULD  NOT  BE  SURPRISING  THAT  STATE  AND  LOCAL  GOVERNMENTS 
ARE  TAKING  THE  LEAD  ON  THE  COMPETITIVENESS  ISSUE.     STATE  AND  LOCAL 
GOVERNMENTS  HAVE  INTIMATE  KNOWLEDGE  OF  WHAT  THE  DECLINE  IN 
COMPE1  ^IVENESS  MEANS  TO  THE  WORKERS  AND  MANAGERS  IN  THEIR  REGION. 
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THEY  KNOW  WHAT  HAPPENS  WHEN  A  FIRM  CANHOT  COMPETE  IN  THE 
INTERNATIONAL  MARKETPLACE  OR  WHEN  IT  DETERMINES   IT  MUST  RELOCATE  ITS 
FIRM  OVERSEAS  TO  TAKE  ADVANTAGE  OF  LOWCR  WAGE  COSTS.     THEY  CAN  SEE 
BUSINESSES  STRUGGLING  TO  ADJUST  TO  CHANGED  MARKETS  AND  NEW 
TECHNOLOGY.     THEY  SEE  ENTREPRENEURS  WITH  AN  IDEA  WHO  CANNOT  OBTAIN 
CAPITAL  OR  WHO  NEED  ASSISTANCE  IN  COMMERCIALIZING  AN  INVENTION. 

STATE  Ai)D  LOCAL  GOVERNMENTS  KNOW  THAT  UNDER  THE  CURRENT 
ADMINISTRATION  AND  WITH  THE  HUGE  "EDERAL  BUDGET  DEFICITS,  THEY  CANNOT 
WAIT  FOR  WASHINGTON  TO  FORMU* \TE  Oh  IMPLEMENT  A  COMPETITIVENESS 
STRATEGY  FOR  THE  COUNTRY.     THEY  KNOW  THAT  THEIR  ONLY  ALTERNATIVE  IS 
TO  ACT  ON  THEIR  OWN,  USING  THEIR  OWN  RESOURCES  AND  RELYING  ON  THEIR 
OWN  GOOD  JUDGEMENT  ABOUT  WHAT  ROLE  GOVERNMENT  CAN  PLAY. 

STATE  AND  LOCAL  GOVERNMENTS  ARE  IN  KUCH  HEALTHIER  FISCAL  SHAPE 
THAN  IS  THE  FEDERAL  GOVERNMENT.     STATE  AND  LOCAL  GOVERNMENTS  TAKEN  AS 
A  WHOLE  ARE  RUNNING  A  BUDGET  SURPLUS,  WHICH  CONTRASTS  STARKLY  WITH 
THE  ABYSMAL  DEFICITS  WE  ARE  RUNNING  AT  THE  FEDERAL  LEVEL.     BECAUSE  OF 
THE  IRRESPONSIBLE  FISCAL  POLICIES  OF  THIS  ADM!  .11  STRATI  ON ,  AT  THE 
FEDERAL  LEVEL  WE  SIMPLY  DO  NOT  HAVE  THE  FUNDS  TO  APPROPRIATE  FOR  NEW 
INITIATIVES,  OR  EVEN  TO  PROVIDE  ADEQUATE  FUNDING  FOR  EXISTING 
PROGRAMS  IN  THE  AREAS  OF  EDUCATION,   TRADE  ADJUSTMENT  ASSISTANCE,  AND 
EXPORT  PROMOTION.     OUR  NATIONAL  ECONOMIC  WELL-BEING  IS  THREATENED  AND 
WE  HAVE  BEEN  LEFT  WITH  INSUFFICIENT  RESOURCES  TO  MAKE  THE  INVESTMENTS 
WHICH  ARC  NECESSARY  TO  MEEET  THIS  THA2AT. 

MOST  IMPORTANT,  STATE  AND  LOCAL  GOVERNMENTS  ARE  FINDING  wHAT 
THEY  CAN  PLAY  A  CONSTRUCTIVE  ROLE  IN  STIMULATING  PRODUCTIVITY, 
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TECHNOLOGY  AND   INNOVATION.     THEY  DO  NOT  HAVE  A  RIGID  IDEOLOGICAL 
SUSPICION  OF  EVERYTHING  THAT  COMES  FROM  GOVERNMENT  AS  DOES  TIE 
ADMINISTRATION  IN  WASHINGTON.     THEY'RE  NOT  CONCERNED  ABOUT 
IDEOLOGICAL  PURITY;   THEY'RE  JUST  TRYING  TO  SOLVE  PROBLEMS.  THEY 
DON'T  THROW  AROUND  SLOGANS  ABOUT  "GOVERNMENT  BEING  THE  PROBLEM • " 
THEY  SEE  A  PROBLEM  AND  THEY  GO  TO  WORK. 

STATE  AND  LOCAL  GOVERNMENTS  ARE  SENSITIVE  TO  WHAT  GOVERNMENT 
CAN  PROVIDE  IN  THE  WAY  OF  ASSISTANCE  AND  THEY  KNOW  HOW  GOVERNMENT 
INTRUSION  CAN  DO  HARM •     THEY  CAN  ADJUST  PROGRAMS  WHEN  THEY  FAIL  Ok 
WHEN  THEY  CAN  BE  IMPROVED.     THEY  SEEK  FEEDBACK  AND  LISTEN  BETTER  THAN 
CAN  ANY  FEDERAL  LEVEL  PROGRAM. 

STATE  AND  LOCAL  GOVERNMENTS  SEE  THAT  THE  DISTINCTION  BETWEEN 
PUBLIC  AND  PRIVATE  INSTITUTIONS  IS  BECOMING  BLURRLo.     THEY  SEE  THAT 
THE  DISTINCTION  IS  NO  LONGER  AS  GREAT  BETWEEN  PUBLIC  EDUCATION 
INSTITUTIONS  AND  CORPORATE  TRAINING  PROGRAMS,  BETWEEN  TYtES  OF 
FINANCIAL  INSTITUTIONS  OR  COMMUNICATIONS  TECHNOLOGIES ,  BETWtEN  BASIC 
AND  APPLIED  RESEARCH,  AND  BETWEEN  PHYSICS  AND  MATH. 

WE  NOW  HAVE  BOTH  GOVERNMENTS  AND  BUSINESSES  WHICrt  CONDUCT 
RESEARCH.     WE  HAVE  PROFIT  MAKING  ORGANIZATIONS  WHICH  PERFORM 
IMPORTANT  CHARITABLE  SERVICES.     WE  HAVE  CORPORATIONS  WHICH  PROVIDE 
HEALTH  CARE  AND  HEALTH  INSURANCE.     WE  HAVE  BANKS  WHICH  SELL  STOCKS. 
IT  IS  OUTDATED  AND  NAIVE  TO  ASSERT  THAT  THE  PRIVATE  SECTOR  AND  THE 
MARKETPLACE  ARE  THE  SOLE  PLAYERS  IN  ECONOMIC  DEVELOPMENT. 
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STATE  AND  LOCAL  GOVERNMENTS   KNOW  THAT  IT  IS  SIMPLISTIC  AND 
COUNTER-PRODUCTIVE  TO  ASSERT  THAT  GOVERNMENT  "IS  THE  PROBLEM." 
GOVERNMENT  CERTAINLY  CAN  CREATE  PROBLEMS  JUST  AS  CAN  A  PRIVATE 
BUSINESS  WHEN  IT  IS  POORLY  MANAGED.  WE  AT  THE  FEDERAL  LEVEL  HAVE  MADE 
MAJOR  MISTAKES  IN  SETTING  MACROECONMIC  POLICY.     BUT  FOR  GOOD  OR  BAD, 
GOVERNMENTS  ARE  HERE  TO  STAY  AND  THE  ISSUE  IS  HOW  WELL  THEY  ARE 
MANAGED  AND  HOW  CONSTRUCTIVE  THE  ROLE  IS  THAT  THEY  PLAY.  GOVERNMENT 
CAN  BE  A  PARTNER  OR  A  MEDDLER,  BUT  IT  IS  ALWAYS  A  FACTOR. 

STATE  AND  LOCAL  GOVERNMENTS  ARE  TAKING  RISKS  KITH  THESE 
INNOVATIVE  PROGRAMS.     THEY  ARE  CONDUCTING  EXPERIMENTS  AND  WE  MUST 
UNDERSTAND  THAT  SOME  OF  THESE  EXPERIMENTS  WILL  FAIL.     SOME  PUBLIC 
MONEY  MAY  NOT  BE  INVESTED  WISELY   IN  SEARCHING  FOR  EFFECTIVE  WAYS  TO 
STIMULATE  PRODUCTIVITY,  TECHNOLOGY  AND  INNOVATION.     SOME  OF  THESE 
PROGRAMS  ALREADY  ARE  SUBJECT  TO  CONTROVERSY  AND  THERE  IS  ALWAYS 
CONTROVERSY  WHEN  TAXPAYERS'    FUNDS  ARE  NOT  INVESTED  WITH  A  MAXIMUM 
RETURN.     BUT,  GOVERNMENT  INSTITUTIONS  NEED  TO  TAKE  RISKS  JUST  AS  DO 
CORPORATIONS.     NEW  PRODUCTS   INTRODUCED  INTO  THE  MARKETPLACE  BY 
CORPORATIONS  FAIL,   INDEED  MOST  NEW  PRODUCT  INTRODUCTIONS  FAIL.  THIS 
DOESN'T  LEAD  CORPORATIONS  TO  STOP   INTRODUCING  NEW  PRODUCTS.  IF 
GOVERNMENT  REFUSES  TO  TAKE  RISKS  AND  REFUSES  TO  TRY  INNOVATIVE 
APPROAHES  TO  PRESSING  NATIONAL  PROBLEMS,    IT  MAY  WELL  BECOME  MORE  OF 
THE  PROBLEM  THAN  THE  SOLUTION.. 

WE  NEED  TO  EXPERIMENT  WITH  PARTNERSHIPS  AND  NEW  RELATIONSHIPS 
BETWEEN  THE  PUBLIC  AND  PRIVATE  SECTOR..    WE  NEED  TO  LEARN  EVEN  IF  THAT 
SOMETIMES  MEANS  LEARNING  FROM  A  MISTAKE. 
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WITH  A  NATIONAL  CLEARINGHOUSE  WE  ALL  CAN  LEARN  MORE  FROM 
EXPERIMENTS  WHICH  OTHERS  ALREADY  ARE  WILLING  TO  UNDERTAKE.  THE 
CLEARINGHOUSE  ITSELF  IS  ITSELF  A  MODEST  EXPERIMENT  GIVEN  THE 
WILLINGNESS  OF  STATE  AND  LOCAL  GOVERNMENTS  TO  FUND  AND  CONDUCT  —  ANC 
TAKE  THE  HEAT  FOR  —  EXPERIMENTS  IN  ENHANCING  COMPETITIVENESS.  IN 
SEEKING  TO  DETERMINE  WHICH  EXPERIMENTS  ARE     SUCCEEDING  AND  WHICH  ARE 
NOT,  HOPEFULLY  WB  CALL  CAN  AVOID  REPEATEDLY  MAKING  THE  SAME  MISTAKES. 

WITH  RESPECT  TO  THE  ROLE  OF  THE  FEDERAL  GOVERNMENT,  MY 
LEGISLATION  IS  BASED  ON  THE  PREMISE  THAT  THE  FEDERAL  GOVERNMENT 
HAVE  A  SIGNIFICANT  IMPACT  IN  PROMOTING  THE  COMPETITIVENESS  OF  OUR 
COUNTRY  SIMPLY  BY  HELPING  STATE  AND  LOCAL  GOVERNMENTS  TO  CONTINUE 
THEIR  EFFORTS  AND  TO  LEARN  FROM  ONE  ANOTHER.     THIS  IS  A  MINIMAL  ROLE, 
BUT  IT  IS  ONE  THAT  CAN  PROVIDE  US  ALL  WITH  VITAL  INFORMATION. 
WITHOUT  THIS  INFORMATION,  WE  AT  THE  FEDERAL  LEVEL  WILL  CONTINUE  TO 
FLOUNDER,  CONTINUE  TO  ACT  INDECISIVELY  AND  CONTINUE  TO  DEBATE  THE 
ISSUE  OF  COMPETITIVENESS  IN  THE  ABSTRACT. 

WITH  A  CLEARINGHOUSE  WE  ARE  ACKNOWLEDGING  ThAT  THE  FEDERAL 
GOVERNMENT  IS  NOT  THE  ONLY,  AND  INDEED  IT  IS  NOT  EVEN  THE  MAJOR, 
ACTOR  IN  ENHANCING  THE  COMPETITIVENESS  OF  OUR  BUSINESS  SECTOR.  THERE 
ARE  FIFTY  STATE  GOVERNMENTS,  THOUSANDS  OF  CITY  AND  COUNTRY 
GOVERNMENTS,  THOUSANDS  OF  UNIVERSITIES,  THOUSANDS  OF  FOUNDATIONS, 
THOUSANDS  OF  NON-PROFIT  INSTITUTIONS,  AND  THOUSANDS  OF  PRIVATE 
CORPORATIONS  WHICH  CAN  TAKE  THE  LEAD.     WE  NEED  ALL  OF  THEM  TO  PLAY  A 
CONSTRUCTIVE  ROLE  AND  WE  AT  THE  FEDERAL  LEVEL  NEED  TO  DO  ALL  THAT  WE 
CAN  TO  STIMULATE  DIVERSE  APPROACHES  TO  THE  COMPETITIVENESS  CHALLENGE. 
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IT  WOULD  BE  FOLLY  AND  UNWISE  TO  PURSUE  ONE  SINGLE,  NATIONAL,  AND 
FEDERALLY-MANDATED  STRATEGY • 

NEED  FOR  A»  CLEARINGHOUSE 

S.  930  WOULD  CREATE  A  CENTER  ON  STATE  AND  LOCAL  INITIATIVES  ON 
PRODUCTIVITY,  TECHNOLOGY  AND  INNOVATION.     THE  CENTER  WOULD  BE  LOCATED 
IN  THE  COMMERCE  DEPARTMENT  AND  ITS  PRINCIPAL  FUNCTION  IS  TO  SERVE  AS 
A  CLEARINGHOUSE  ON  THE  COMPETITIVENESS  INITIATIVES  OF  STATE  AND  LOCAr. 
GOVERNMENTS,  REGIONAL  ORGANIZATIONS,   UNIVERSITY  AND  PRIVATE  SECTOR 
COOPERATION,  AND  JOINT  PUBLIC-PRIVATE  SECTOR  PARTNERSHIPS. 

THE  PRESIDENT'S  COMMISSION  ON  INDUSTRIAL  COMPETITIVENESS 
STUDIED  THE  EFFORTS  OF  STATE  AND  LOCAL  GOVERNMENTS  TO  BOOST 
COMPETITIVENESS.     IN  A  REPORT  TO  THE  COMMISSION  PREPARED  FOR  THE  TASK 
FORCE  ON  STATE  AND  LOCAL  INITIATIVES  BY  SRI  INTERNATIONAL  AND  THE 
CHEMICAL  BANK,   IT  IS  RECOMMENDED  THAT  "A  NATIONAL  RESOURCE  CENTER 
SHOULD  BE  ESTABLISHED  TO  IDENTIFY  STATE  INNOVATIONS,  ASSESS  THEIR 
EFFECTIVENESS  AND  PROMOTE  ACTION  BY  STATES  AND  INDUSTRY." 
("INNOVATIONS  IN  INDUSTRIAL  COMPETITIVENESS  AT  THE  STATE  LEVEL," 
REPORT  TO  THE  PRESIDENT'S  COMMISSION,  SRI   INTERNATIONAL,  DECEMBER 
19S4,  AT  70.) 

THIS  REPORT  FOUND  THAT  "STATES,   INDUSTRY,  AND  THE  FEDEPAL 
GOVERNMENT  ALL  NEED  BETTER  INFORMATION  ON  WHICH  OF  THE  STRATEGIES 
ATTEMPTING  TO  PROMOTE  INDUSTRIAL  COMPETITIVENESS  AT  THE  STATE  LEVEL 
ARE  WORKING."     (REPORT  AT  70.)      IT  FOUND  THAT  ONLY  A  "LIMITED  AMOUNT 
OF  SYSTEMATIC  EFFORT"  HAD  BEEN  MADE  TO  "DOCUMENT  AND  ASSESS  WHAT  HAS 
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BEEN  HAPPENING."     (ID.)     THE  RECOMMENDED  "NATIONAL  RESOURCE  CENTER- 
COULD  "SERVE  AS  A  NATIONAL  CLEARINGHOUSE,  A  NEUTRAL  FORUM  FOR 
DISCUSSIONS  AMONG  SECTORS  AND  A  RESOURCE  FOR  TECHNICAL  ASSISTANCE  FOR 
STATES  OR  INDUSTRY  INTERESTED  IN  DEVELOPING  NEW  STRATEGIES."  (ID.) 

SIMILARLY,   THE  CONGRESSIONAL  OFFICE  OF  TECHNOLOGY  ASSESSMENT 
FOUND  THAT  TO  PROVIDE  DIRECT  OR  INDIRECT  ASSISTANCE  TO  STATE  OR 
REGION\L  HIGH  TECHNOLOGY  DEVELOPMENT,   IT  WOULD  BE  HELPFUL  FOR  THE 
FEDERAL  GOVERNMENT  TO  ESTABLISH  AN  INFORMATION  CLEARIKGHOUSE 
"CONTAINING  A  COMPREHENSIVE  AND  UP-TO-DATE  LIST  OF  STATE  AND  LOCAL 
INITIATIVES"  THAT  SUPPORT  HIGH  TECHNOLOGY  DEVELOPMENT.  ("TECHNOLOGY, 
INNOVATION,   AND  REGIONAL  ECONOMIC  DEVELOPMENT,"  OFFICE  OF  TECHNOLOGY 
ASSESSMENT,  JULY  1984,  AT  11.)     THE  REPORT  FOUND  THAT  THE  MOST 
HELPFUL  TYPE  OF  INFORMATION  THE  CLEARINGHOUSE  COULD  ASSEMBLE  WOULD  BE 
A  "PROJECT  BANK"  SUCH  AS  THAT  ESTABLISHED  BY  THE  WHITE  HOUSE  TASK 
FORCE  ON  PRIVATE  SECTOR  INITIATIVES. 

WITH  THE  INFORMATION  WHICH  A  CLEARINGHOUSE  CAN  ASSEMBLE,  WE  IN 
CONGRESS  AND  THE  EXECUTIVE  BRANCM  CAN  DETERMINE  TO  WHAT  EXTENT  THIS 
RECOMMENDATION  HAS  VALIDITY.     WE  CERTAINLY  NEED  TO  KNOW  MUCH  MORE 
ABOUT  THE  INITIATIVES  OF  STATE  AND  LOCAL  GOVERNMENTS  BEFORE  THE  THE 
FEDERAL  GOVERNMENT  SHOULD  LEND  ITS  FINANCIAL  RESOURCES  TO  THESE  STATE 
INITIATIVES  OR  ORGANIZE  SIMILAR  INITIATIVES  AT  THf  FEDERAL  LEVEL. 
THE  CENTER  IS  NOT  AUTHORIZED  TG  fJOVIDE  FINANCIAL  ASSITANCE  TO  THE 
STATE  AND  LOCAL  GOVERNMENT  AGENCIES  TO  FUND  THE  I  UTIATIVES  WHICH  ARE 
BEING  UNDERTAKEN.      (SECTION  5A  (I)(1)(A).) 
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ON  THE  ISSUE  OF  UNDERWRITING  THE  COST  OF  THE 
COMPETITIVENESS  INITIATIVES,  S.  930  DOES  NOT  GIVE  THE 
CLEARINGHOUSE  AUTHORIZATION  TO  PROVIDE  FUNDING  TO  THE  STATE  AND 
LOCAL  GOVERNMENT  AGENCIES.     THERE  ARE  SEVERAL  REASONS  FOR  THIS: 

(1)  .  THE  BUDGET  DEFICITS  DO  NOT  NOW  PERMIT  THE  FEDERAL 
GOVERNMENT  TO  UNDERTAKE  A  SIGNIFICANT  FUNDING  PROGRAM. 

(2)  .   IF  WE  GAVE  THE  CLEARINGHOUSE  LIMITED  FUNDS  TO 
UNDERWRITE  STATE  AND  LOCAL  INITIATIVES,  THE  CLEARINGHOUSE  WOULD 
HAVE  TO  BE  VERY  SELECTIVE  IN  WHICH  INITIATIVES  RECEIVED  FUNDING. 

(3)  .  WHEN  THE  CLEARINGHOUSE  CAH  ONLY  FUND  A  FEW 
INITIATIVES,   IT  WILL  HAVE  TO  IMPOSE  ITS  OWN  PRIORITIES  AND  ITS 
OWN  BIASES  ON  THE  STATE  AND  LOCAL  GOVERNMENTS. 

(4)  .  WE  DO  NOT  WANT  TO  DO  ANYTHING  TO  STIFLE  THE 
CREATIVITY  AND  EXPERIMENTATION  WE  HAVE  SEEN  AT  THE  STATE  AND 
LOCAL  LEVEL  IN  UNDERTAKING  THESE  INITIATIVES. 

(5)  .  ONE  INNOVATION  WHICH  WE  ARE  SEEING  AT  THE  STATE  AND 
LOCAL  LEVEL  IS  IN  HOW  THEY  FUND  TH*IR  INITIATIVES.  PRIVATE 
FUNDS,  FOUNDATION  FUNDS,  PUBLIC  EMPLOYEE  PENSION  FUNDS  AND 
UNIVERSITY  FUNDS  ARE  OFTEN  INVOLVED.     WE  DO  NOT  WANT  TO  UNDER- 
MINE THIS  TYPE  OF  INNOVATION  BY  PROVIDING  FEDERAL  FUNDING. 
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FEDERAL  GOVERNMENT  REGULATIONS.  THE  CLEARINGHOUSE  IS  A  FACILITATOR, 
NOT  AN  DOMINANTING  FORCE. 

FEDERAL  GOVERNMENT  HAS  MUCH  TO  LEARN 

I  ALSO  WANT  THE  FEDERAL  GOVERNMENT  ITSELF  TO  LEARN  FROM  THE 
EXPERIENCE  OF  STATE  AND  LOCAL  GOVERNMENTS.     IN  FACT,  THE  FEDERAL 
GOVERNMENT  ITSELF  COULD  BE  ONE  OF  THE  PRINCIPAL  BENEFICIARIES  OF  THE 
EFFORTS  OF  THE  CENTER,  ALONG  WITH  THE  STATE  AND  LOCAL  GOVERNMENTS 
WHICH  CAN  LEARN  FROM  ONE  ANOTHER. 

IT  IS  IMPORTANT  FOR  THE  FEDERAL  GOVERNMENT  TO  EXAMINE  WHAT  THE 
STATE  AND  LOCAL  GOVERNMENTS  ARE  DOING  BECAUSE  THE  FEDERAL  GOVERNMENT 
IS  STRUGGLING  TO  DECIDE  WHAT  IT  CAN  DO  ABOUT  THE  COMPETITIVENESS 
PROBLEM.     WE  NEED  TO  ACT,  BUT  WE  NEED  TO  ACT  WISELY.     THE  POWER  OF 
THE  FEDERAL  GOVERNMENT  CAN  BE  USED  CREATIVELY  AND  CONSTRUCTIVELY,  BUT 
IT  CAN  DO  HARM  AS  WELL. 

I  BELIEVE  THAT  THE  CLEARINGHOUSE  WILL  FIND  THAT  STATE  AND  LOCAL 
GOVERNMENTS  ARE  DEVELOPING  EFFECTIVE  AND  COST  EFFECTIVE  WAYS  TO 
TARGET  THEIR  EFFORTS  TO  ENHANCE  COMPETITIVENESS.     IF  THE 
CLEARINGHOUSE  FINDS  THIS  TO  BE  TRUE,  THESE  LESSONS  CAN  BE  APPLIED  AT 
THE  FEDERAL  LEVEL  AND  THEY  WILL  BE  OF  IMPORTANCE  FOR  US  HERE  IN 
CONGRESS  AS  WE  EXAMINE  PROPOSED  INITIATIVES  FOR  THE  FEDERAL 
GOVERNMENT. 

WE  MAY  FIND  THAT  THERE  ARE  SOME  AREAS  WHERE  NEW  PROGRAMS  AT  THE 
FEDERAL  LEVEL  ARE  CLEARLY  APPROPRIATE.     WE  MAY  FIND  THAT  THE 
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PRINCIPAL  HEED  IS  FOR  ADDITIONAL  RESOURCES  TO  BE  PUT  INTO  THE  MOST 
SUCCESSFUL  EXISTING  PROGRAMS,   PARTICULARLY  IN  THE  AREA  OF  EDUCATION, 
IN  FUNDING  BASIC  RESEARCH,  AND  IN  RESPONDING  TO  UNFAIR  TRADE 
PRACTICES  OF  FOREIGN  COMPETITORS.     OR  WE  MAY  FIND  THAT  WHOLLY  NEW 
APPROACHES  ARE  NEEDED.     FUNDING  FOR  SOME  PROGRAMS  MAY  BE  BETTER  SPENT 
ON  OTHER  EFFORTS  OR  NOT  SPENT  AT  ALL. 

IF  THE  FEDERAL  GOVERNMENT  UNDERTAKES  NEW  INITIATIVES  TO  ENHANCE 
COMPETITIVENESS,   IT  IS   IMPORTANT  THAT  THESE  INITIATIVES  BE  WELL 
CONCEIVED.     WE  DO  NOT  HAVE  TO  REINVENT  THE  WHEEL  AT  THE  FEDERAL 
LEVEL.     BUT ,  JUST  AS  IMPORTANT,  WE  NEED  TO  KNOW  HOW  ANY  FEDERAL 
PROGRAM  RELATES  TO  EXISTING  PROGRAMS  AT  THE  STATE  AND  LOCAL  LEVEL. 
WE  NEED  TO  ENSURE  THAT  THE  FEDERAL  GOVENRMENT  DOES  NOT  TRAMPLE  ON  THE 
EFFORTS  OF  OTHER  LEVELS  OF  GOVERNMENT. 

WITH  THIS  CLEARINGHOUSE  WE  IN  WASHINGTON  MAY  DISCOVER  NEW  WAYS 
IN  WHICH  THE  FEDERAL  GOVERNMENT  CAN  BECOME  MORE  HELPFUL  THAN  IT  IS 
NOW.     WE  CERTAINLY  CAN  LEARN  FROM  AND  AVOID  THE  MISTAKES  MADE  BY 
STATE  AND  LOCAL  GOVERNMENTS. 

WITH  A  CLEARINGHOUSE,  THE  FEDERAL  GOVERNMENT  MAY  CONCLUDE  THAT 
THE  MOST  CONSTRUCTIVE  ROLE  IT  CAN  PLAY  IS  TO  PROVIDE  DIRECT  SUPPORT 
TO  STATE  AND  LOCAL  GOVERNMENTS  TO  CONTINUE  THEIR  EXPERIMENTS. 
CERTAIN  FUNCTIONS  MAY  HOST  APPROPRIATELY  BE  HANDLED  AT  THE  LOCAL 
LEVEL  WITH  A  MINIMUM  OF  FEDERAL  GOVERNMENT  INVOLVEMENT,  SUPERVISION 
OR  FUNDING.      INDEED,  THE  REPORT  TO  THE  COMPETITIVENESS  COMMISSION 
RECOMMENDED  THAT  "WHERE  THE  FEDERAL  GOVERNMENT  DOES  ACT  TO  PROMOTE 
INDUSTRIAL  COMPETITIVENESS,   IT  SHOULD  USE  STATE  GOVERNMENT  WHEREVER 
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POSSIBLE AS  THE  MEANS  FOR  IMPLEMENTING  ITS  OBJECTIVES • "     (REPORT  AT 
69.) 

IT  MAY  WELL  BE  THAT  IN  MANY  WAYS  FEDERAL  GOVERNMENT  INTRUSION 
WILL  HAMPER  THE  CREATIVITY  AND  EFFECTIVENESS  OF  STATE  AND  LOCAL 
INITIATIVES.     THERE  IS  A  GREAT  VIRTUE  IN  HAVING  FIFTY  STATES 
EXPERIMENTING  WITH  PROGRAMS  AND  WE  SHOULD  MAKE  SURE  THAT  THIS 
DIVERSITY   IS  ENCOURAGED. 

IT  MAY  BE  THAT  THERE  ARE  APPROACHES  TO  NATIONAL  PROBLEMS  WHICH 
CAN  OSLY  BE  EFFECTIVELY  ADDRESSED  BY  REGIONAL  APPROACHES  OR  BY 
COORDINATED  EFFORTS  AMONG  SEVERAL  REGIONS  OF  THE  COUNTRY.  SOMETIMES 
IT  MAKES  NO  SENSE  TO  STATES  TO  DUPLICATE  THE  EFFORTS  OF  SISTER 
STATES.     IT  CERTAINLY  MAKES  NO  SENSE  FOR  THE  FEDERAL  GOVERNMENT  TO 
PROVIDE  SERVICES  WHICH  DUPLICATE  THOSE  ALREADY  BEING  PROVIDED  BY 
STATE  AND  LOCAL  GOVERNMENT  AGENCIES. 

IT  MAY  BE  THAT  THE  EXPERIENCE  OF  STATE  AND  LOCAL  GOVERNMENTS 
WILL  GIVE  US  MORE  CONFIDENCE,  OR  LESS  CONFIDENCE,  THAT  SOME  SORT  OF 
NATIONAL  DEVELOPMENT  BANK  MIGHT  BE  EFFECTIVE. 

OR  A  CONCENSUS  MAY  DEVELOP  THAT  THERE  ARE  NEW  INITIATIVES  SHORT 
OF  A  DEVELOPMENT  BANK  WHICH  ARE  BEST  HANDLED  DIRECTLY  BY  THE  FEDERAL 
GOVERNMENT  WITH   ITS  GREATER  RESOURCES  AND  NATIONAL  FOCUS. 

I  AM  OPEN  TO  LEARNING  FROM  THE  CLEARINGHOUSE.     LIKE  ALL  OF  MY 
COLLEAGUES,   I  BELIEVE  WE  HAVE  A  CRUCIAL  PROBLEM  WITH  COMPETITIVENESS 
AND  WANT  TO  TAKE  ACTION  TO  ADDRESS  THIS  PROBLEM.     BUT,   I  AM  RELUCTANT 
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TO  SUPPORT  UNTRIED,   UNTESTED  FEDERAL  PROGRAMS,  PARTICULARLY  IF  THEY 
IMPEDE  OUR  ABILITY  10  CONTROL  THE  BUDGET  DE?ICI7 •     THE  BUDGET  DEFICIT 
IS  THE  ROOT  OF  MUCH  OF  THE  MALAISE  IN  Onp  ECONOMY. 

ESTABLISHING  A  CLEARINGHOUSE  WILL  HELP  MC  TO     AVE  CONFIDENCE 
THAT  THE  FEDERAL  GOVERNMENT  KNOWS  WHAT  IT  SHOULD  AND  CAN  DO  AND  WILL 
AVOID  MAKING  THE  PROBLEM  WORSE. 

ALL  OF  US  AT  THE  FEDERAL  GOVERNMENT  LEVEL  CAN  BE'  ?FIT  BY 
LEARNING  WHAT  THE  STATE  AND  LOCAL  GOVERNMENTS  ARE  TRYING,  TC  EVALUATE 
THESE  INITIATIVES,  AND  TO  COORDINATE  EXISTING  FEDERAL  GOVERNMENT 
RESOURCES  IN  A  WAY  THAT  COMPLEMENTS  THESE  INITIATIVES. 

PRIORITIES  FOR  THE*  CLEARINGHOUSE 

WHILE  THERE  IS  AS  YET  NO  FORMAL  OR  INFORMAL  CLEARINGHOUSE  OH 
STATE  AND  LOCAL  GOVERNMENT  INITIATIVES  ON  COMPETITIVENESS,  A  NUMBER 
OF  SURVEYS  HAVE  BEEN  CONDUCTED  TO  DOCUMENT  THESE  INITIATIVES.  THESE 
SURVEYS  SHOW  THAT  STATE  AND  LOCAL  GOVERNMENTS  ARE  ENGAGED  IN  AN 
IMPRESSIVE  ARRAY  OF  PROGRAMS.     SOME  OF  THESE  INITIATIVES  ARE  BOLD 
EXPERIMENTS  AND  OTHERS  ARE  MORE  TRADITIONAL  EFFORTS  FOCUSING  ON 
ECONOMIC  DEVELOPMENT.     THE  CLEARINGHOUSE  MUST  SET  ITS  PRIORITIES 
CAREFULLY  TO  MAXIMIZE  ITS  EFFECTIVENESS. 

THE  CLEARINGHOUSE  I  HAVE  PROPOSED  IS  DIRECTED  TO  FOCUS  ON  THE 
BOLDEST  AND  MOST  INTERESTING  INITIATIVES  WHICH  STIMULATE 
PRODUCTIVITY,  TECHNOLOGY  AND  INNOVATION.       IT  IS  BARRED  FROM 
INVOLVEMENT  WITH  THOSE  INITIATIVES  WHICH  INVOLVE  ECONOMIC  INCENTIVES 
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FOR  A  FIRM  TO  LOCATE  OR  RELOCATE  FACILITIES  IN  THAT  STATE  OR  LOCAL 
COMMUNITY,  INITIATIVES  WHICH  HAVE  NO  DIRECT  INTEREST  TO  OTHER  STATES 
(OTHER  THAN  FOR  THOSE  IN  COMPETITION  FOR  TKE  FACILITY).     BUT,  IN 
BETWEEN  THESE  TWO  EXTREMES,  THE  CENTER  WILL  HAVE  TO  EVALUATE  THE 
PURPOSE  AND  EFFECT  OF  AN  INITIATIVE  TO  DETERMINE  WHETHER  THE 
INITIATIVE  IS  OF  INTEREST  TO  OTHER  STATES  AND  TO  THE  FEDERAL 
GOVERNMENT. 

THE  BILL  CONTAINS  A  DESCRIPTION  OF  THE  TYPES  OF  INITIATIVES  THE 
CENTER  SHOULD  FOCUS  ON,  BUT  THIS  LIST  IS  NOT  AN  EXCLUSIVE  ONE.  THE 
LIST  INCLUDES   INITIATIVES  WHICH' "STIMULATE  THE  FORMATION  OF  NEW  SMALL 
BUSINESSES,"  "CREATE  A  FAVORABLE  CLIMATE  FOR  ENTREPRENEURS,"  "INVOLVE 
COOPEATION  AMONG  GOVERNMENT  AGENCIES,  REGIONAL  ORGANIZATIONS, 
BUSINESS,  LABOR  ORGANIZATIONS,  AND  NON-PROFIT  I NS ITUTIONS , "  "FOSTER 
COOPERATION  BETWEEN  LABOR  AND  MANAGEMENT,"  "GENERATE  VENTURE 
CAPITAL,"  "ORGANIZE  PARTNERSHIPS  AMONG  BUSINESS  AND  EDUCATION 
INSTITUTIONS,"   "EXPEDITE  THE  TRANSFER  OF  TECHNOLOGY,"  "PROVIDE 
TRAINING  IN  ENTREPRENEURSHI F , "  AND  ENCOURAGE  "THE  ESTABLISHMENT  OF 
FLEXIBLE,  COMPUTER- INTEGRATED  MANUFACTURING  SYSTEMS."     (SECTION  5A 
(H).)     THERE  UNDOUBTEDLY  ARE  MANY  OTHER  AREAS  WHICH  THE  CENTER  SHOULD 
STUDY.      INDEED,  THE  CREATIVITY  OF  STATE  AND  LOCAL  GOVERNMENTS  WILL 
CONTINUALLY  CHALLENGE  THE  DIRECTOR  AND  THE  CENTER  WITH  NEW 
INITIATIVES. 

IT  IS  NOT  ALWAYS  POSSIBLE  CLEARLY  TO  DISTINGUISH  BETWEEN  THESE 
INITIATIVES  WHICH  ADVANCE  THE  STATE  OF  KNOWLEDGE  ABOUT  HOW  TO  BE  MORE 
COMPETITIVE  AND  THOSE  WHICH  SIMPLY  PROVIDE  ADDITIONAL  ECONOMIC 
RESOURCES  TO  A  PARTICULAR  FIRM.     THIS  WILL  PRESENT  A  SPECIAL 
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CHALLENTE  TO  THE  DIRECTOR  AMD  THE  CENTER  IN  SETTING  PRIORITIES.  THE 
INITIATIVES  OF  STATE  AND  LOCAL  GOVERNMENTS  RANGE  OVER  A  CONTINUUM 
FROM  PARTNERSHIPS  IN  BASIC  RESEARCH  ON  THE  MANUFACTURING  PROCESS  TO 
SPECIAL  INTEREST  TAX  BREAKS  TO  INDUCE  A  FIRM  TO  CHOOSE  ONE  SITE  OVER 
ANOTHER  IN  A  FIERCE  COMPETITION  AMONG  TWO  TOWNS  IN  A  COUNTY. 

COMPETITION  AMONG  THE- STATES 

WE  ALL  KNOW  THAT  STATES  AND  LOCAL  COMMUNITIES  COMPETE  AMONG 
THEMSELVES  TO  ENTICE  FIRMS  TO  LOCATE  OR  RELOCATE  THEIR  PLANTS  AND 
HEADQUARTERS.     IN  THIS  COMPETITION,  ONE  TOWN  MAY  OFFER  TAX 
INCENTIVES,   IT  MAY  UPGRADE  THE  LOCAL  INFRASTRUCTURE  OR  IT  MAY  LEASE 
AVAILABLE  LAND  AT  A  BELOW-MARKET  RATE. 

WE  ARE  ALL  AWARE,  FOR  EXAMPLE,  OF  THE  COMPETITION  WHICH 
OCCURRED  WHEN  GENERAL  MOTORS  WAS  SHOPPING  AROUND  FOR  A  LOCATION  FOR 
ITS  NEW  AUTOMOBILE  PRODUCTION  FACILITY,  AND  THE  SAME  HAS  BEEN  TRUE 
WHEN  JAPANESE  AUTOMOBILE  FIRMS  HAVE  BEEN  CONSIDERING  LOCATIONS  FOR 
U.S.-BASEC  MANUFACTURING  FACILITIES. 

OBVIOUSLY,  THIS  TYPE  OF  COMPETITION  HAS  AN  IMPACT  ON  THE 
ECONOMICS  OF  THE  FIRMS  WHICH  BENEFIT  FROM  THESE  INCENTIVES.  TAX 
BREAKS,   IMPROVED  INFRASTRUCTURE  AND  BELOW-MARKET  RATE  LEASES  WILL 
LOWER  THE  FIRM'S  COSTS  AND  THAT  IMPROVES  THE  FIRM'S  PRODUCTIVITY. 

BUT,   THIS  TYPE  OF  GOVERNMENT  ASSISTANCE  IS  MORE  LIKE  A 
GOVERNMENT  GRANT  THAN  A  BOLD  EXPERIMENT.     IT  IS  NOT  DIRECTED  AT 
CHANGING  THE  MANAGEMENT  APPROACH  OF  THE  FIRM,  THE  MANUFACTURING 
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PROCESS,   OR  THE  EMPLOYEE  TRAINING  AT  THE  FIRM.     IT  IS  NOT  DIRECTED  AT 
STIMULATING  THE  DEVELOPMENT  OF  NEW  TECHNOLOGY  OR  THE  CREATIVITY  OF 
THE  FIRM'S  SCIENTISTS.     IT  DOES  NOT  ENCOURAGE  BASIC  OR  APPLIED 
RESEARCH  BY  THE  FIRM  OR  INVESTMENTS   .  I  NEW  EQUIPMENT.  AND,  AS  A 
RESULT,   IT  SHOULD  BE  OF  MUCH  LESS  INTEREST  TO  THE  CENTER. 

LET  ME  BE  CLEAR.     THE  ECONOMIC  DEVELOPMENT  EFFORTS  OF  STATE  AND 
LOCAL  GOVERNMENTS  ARE  VALUABLE  AND  IMPORTANT.     THEY  LEAD  TO  ECONOMIC 
GROWTH  AND  INCREASED  EMPLOYMENT,  OUT  IN  MANY  CASES  THE  RESULT  OF 
THESE  EFFORTS   IS  MORE  TO  SHIFT  THE  GROWTH  AND  EMPLOYMENT  FROM  Ok E 
CITY  OR  TOWN  TO  ANOTHER,   NOT  TO  STIMULATE  A  NET  INCREASE  IN  THE 
NATION'S  GROWTH  OR  EMPLOYMENT.     THESE  EFFORTS  MAY  AMOUNT  TO  A  ZERO 
SUM  GAME  FOR  THE  tATION*S  ECONOMY  EVENTHOUGH  THEY  PROVIDE  VALUABLE 
BENEFITS  TO  INDIVIDUAL  BUSINESSES. 

IT  IS  NOT  CLEAR     THAT  THE  COMPETITION  AMONG  THE  STATES  ALWAYS 
IS  HEALTHY  OR  FAIR.     IT  IS  CERTAINLY  DIFFICULT  FOR  A  RURAL  OR 
ECONOMICALLY  DISADVANTAGED  COMMUNITY  TO  COMPETE  WITH  A  RELATIVELY 
WELL-TO-DO  TOWN.     OFTEN  THE  RICH  GET  RICHER  AND  THE  POOR  GET  POORER 
IN  THIS  COMPETITION.     POOR  STATES  ARE  FORCED  TO  COMPETE  BY  OFFERING 
MORE  SPECIAL  TAX  BREAKS  OR  OTHER  INCENTIVES,  WHICH  THEY  CAN  ILL 
AFFORD  TO  PROVIDE.       ONE  RECENT  STUDY  BY  CORPORATION  FOR  ENTERPRISE 
DEVELOPMENT  FOUND  THAT  "MANY  SUN  BELT  STATES  THAT  CUT  TAXES  AND 
SERVICES  TO  ATTRACT  INDUSTRY  ARE  PAYING  THE  PRICE  WITH  LACKLUSTER 
ECONOMIES... "    ("STUDY  FINDS  SUN  BELT  SUFFERS  FROM  STEPS  TO  DRAW 
INDUSTRY, "  WASHINGTON  POST,  MARCH  19,  1987). 
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PRIVATE  BUSINESSES  NEED  THE  ASSISTANCE  OF  GOVERNMENT  ON  THESE 
INITIATIVES.     BUT,  THESE  INITIATIVES  ARE  ROUTINE  FUNCTIONS  OF 
GOVERNMENT,   NOT  BOLD  EXPERIMENTS  OF  INTEREST  TO  THE  FEDERAL 
GOVERNMENT  AND  OTHER  STATE  AND  LOCAL  GOVERNMENTS. 

SIMILARLY,   THE  CENTER  IS  BARRED  FROM  PROVIDING  DIRECT  FINANCIAL 
ASSISTANCE  TO  FUND  STATE  AND  LOCAL  DEVELOPMENT  INITIATIVES.  (SECTIN 
5A. (I) (1) (A) .)     FUNDING  FOR  THESE  INITIATIVES  MIGHT  WELL  BE  AVAILABLE 
FROM  OTHER  FEDERAL  AGENCIES  AND  THE  CENTER  MAY  PEFORM  A  SERVICE  BY 
COMPILING  INVENTORIES  ON  FEDERAL  FUNDS  WHICH  MIGHT  BE  AVAILABLE. 
BUT,   THE  CENTER  MUST  NOT  BECOME  INVOLVED  IN  PROVIDING  THE  FUNDING 
ITSELF  OR  INTERVENING  AS  A  PARTISAN  IN  THE  COMPETITION  FOR  SCARCE 
FEDERAL  RESOURCES. 

FINALLY*  THE  CENTER  IS  BARRED  FROM  CONSIDERING  ANY  ISSUED 
"INCLUDED  IN  A  SPECIFIC  LABOR-MANAGEMENT  AGREEMENT  WITHOUT  THE 
CONSENT  AND  COOPERATION  OF  ALL  PARTIES  TO  THE  AGREEMENT."  (SECTION 
5A  (I)(1)(D).)     THIS  PROHIBITION  HAS  A  SIMILAR  INTENT  TO  THOSE  JUST 
DESCRIBED.     THE  CENTER  SHOULD  NOT  SERVE  AS  AN  ARBITRATOR  OF  DISPUTES. 
IT  SHOULD  PROVIDE  INFORMATION  AND  MONITOR  DEVELOPMENTS.     ONCE  IT 
BECOMES  A  PLAYER  IN  THESE  DISPUTES,   IT  WILL  LOSE  CREDIBILITY  WITH  ANY 
PARTIES  WITH  AN  ADVERSE  ECONOMIC  OR  POLITICAL  INTEREST. 

STATE  INITIATIVES  OF  NATIONAL  INTEREST 

THE  PURPOSE  OF  THE  CLEARINGHOUSE  IS  TO  FOCUS  ON  STATE  AND  LOCAL 
INITIATES  WHICH  PROVIDE  ,\  BENEFIT  TO  THE  NATION  AS  A  WHOLE,  WHICH 
STIMULATE  PRODUCTIVITY  FOR  AN  ENTIRE  INDUSTRY,  WHICH  DEVELOP  A  NEW 


695 


-23- 

TECHNOLOGY  WHICH  CREATES  A  HEW  INDUSTRY,  AMD  WHICH  LEAD  TO  HEW 
DISCOVERIES  ABOUT  MATERIALS,  PRODUCTS  OR  PROCESSES.     IT  IS  THESE 
INITIATIVES  WHICH  ARE  OF  GREATEST  INTEREST  TO  OTHER  STATE  AND  LOCAL 
GOVERNMENTS  AND  TO  THE  FEDERAL  GOVERNMENT. 

IT  IS  RELATIVELY  EASY  FOR  A  STATE  OR  LOCAL  GOVERNMENT  TO  BUILD 
A  NEW  ROAD  TO  SERVICE  A  NEW  FACTORY.     HOWEVER,  STATE  AND  LOCAL 
GOVERNMENT  INITIATIVES  WHICH  TARGET  PRODUCTIVITY,  TECHNOLOGY  AND 
INNOVATION  REQUIRE  MUCH  MORE  SOPHISTICATION.     THESE  INITIATIVES  ARB 
MUCH  MORE  DIFFICULT  TO  FASHION  AND  THEY  ARE  MUCH  MORE  CONTROVERSIAL. 
THE  SUCCESS  OF  THESE  INITIATIVES   IS  MUCH  HARDER  TO  MEASURE. 
INITIATIVES  OF  THIS  TYPE  ARE  EXPERIMENTS.     WHEN  THEY  SUCCEED, 
HOWEVER,  THESE  INITIATIVES  ARE  THE  ONES  WHICH  ARE  THE  MOST 
SIGNIFICANT  IN  OUR  EFFORT  TO  ENHANCE  THE  COMPETITIVENESS  OF  THE 
NATION  AS  A  WHOLE. 

THE  LESSONS  ABOUT  PRODUCTIVITY  WHICH  ARE  LEARNED  BY  A  FIRM  IN 
ONE  STATE  OR  CITY  CAN  BE  HELPFUL  TO  A  FIRM  IN  ANOTHER  STATE  OR  CITY. 
ONE  CANNOT  PICK  UP  A  NEW  ROAD  AND  TRANSFER  IT  SOMEWHERE  ELSE,  BUT  WE 
CAN  EASILY  TRANSPORT  AN  IDEA,  A  NEW  PROCESS,  OR  A  HEW  MATERIAL  FROM 
ONE  STATE  TO  ANOTHER. 

UNDER  MY  LEGISLATION,  THE  CLEARINGHOUSE  IS  DIRECTED  TO  FOCUS 
ITS  EFFORTS  ON  THOSE  INITIATIVES  WHICH  ARE  DIRECTS  AT  ENHANCING 
PRODUCTIVITY,  TECHNOLOGY  AND  INNOVATION.     IT  IS  THESE  INITIATIVES 
WHICH  ARE  MOST  IMPORTANT  TO  THE  NATION  AS  A  WHOLE  AND  IT  IS  THESE 
INITIATIVES  WHICH  ARE  OF  GREATEST  VALUE  TO  THE  EFFORTS  OF  THE  OTHER 
STATES.     THERE  IS  GREAT  VALUE  IN  LEARNING  ABOUT  HOW  FIRMS  INCREASE 
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PRODUCTIVITY,  HOW  THEY  DEVELOP  TECHNOLOGY  AND  HOW  THEY  ENHANCE  THE 
INVENTIVENESS  OF  A  FIRM'S  EMPLOYEES. 

COMPETITION  FOR  PRODUCTIVITY 

WHAT  WE  WANT  TO  ENCOURAGE  IS  COMPETITION  AMONG  THE  STATES  TO 
INCREASE  THE  PRODUCTIVITY  OF  THE  FIRMS  IN  THEIR  AREA,  NOT  TO  COMPETE 
WITH  OTHER  STATES  IN  OFFERING  ECONOMIC  INCENTIVES  TO  FIRMS  TO 
RELOCATE.     WI.EN  STATES  UNDERTAKE  EXPERIMENTS  IN  GOVERNMENT-PRIVATE 
PARTNERSHIPS,   THEY  MAY  DO  SO  PARTLY  TO  COMPETE  WITH  OTHER  STATES 
WHICH  HAVE  LAUNCHED  SIMILAR  PROGRAMS.     BUT,  THIS  TYPE  OF  COMPETITION 
IS  HEALTHY?   IT'S  PRECISELY  THE  TYPE  OF  COMPETITION  WE  WANT  TO 
ENCOURAGE. 

INDEED,   IF  WE  FIND  THAT  STATE  AND  LOCAL  GOVERNMENTS  CAN  HELP  TO 
STIMULATE  PRODUCTIVITY  OF  THE  FIRMS  ALREADY  LOCATED  IN  THEIR  AREA, 
THEY  MAY  FIND  IT  MUCH  LESS  NECESSARY  TO  ENTICE  OTHER  FIRMS  TO  CHOOSE 
THEIR  TOWN  AS  THE  LOCATION  FOR  A  NEW  FACILITY.     THE  CENTER  CAN  HELP 
THE  STATES  FIND  OTHER  BASIS  FOR  COMPETITC  .  fHAN  FORGOING  THE 
COLLECTION  OF  TAXES  OR  PROVIDING  SPECIAL  AND  COSTLY  SERVICES  THAT  ARE 
NOT  NORMALLY  AVAILABLE.     IF  STATES  HAVE  NO  WAYS  TO  COMPETE  OTHER  THAN 
WAYS  THAT  MAY  BE  SHORT-SIGHTED,  THEY  MAY  NONETHELESS  FEEL  COMPELLED 
TO  COMPETE. 

SOME  ARGUE  THAT  THE  STATE  AND  LOCAL  GOVERNMENTS  NEED  TO  BE 
SAVED  FROM  THEMSELVES  IN  THIS  COMPETITOR.     PROPOSALS  HAVE  BEEN 
CIRCULATED  THAT  THE  STATES  AGREE  AMONG  THEMSELVES  TO  COMPETE  IN  A 
MORE  POSITIVE,   LESS  SELF-DESTRUCTIVE  WAY.     SUCH  AN  AGREEMENT  MIGHT 
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TAKE  THE  FORM  OF  A  "DISARMAMENT"  TREATY  IN  WHICH  STATES  AGREE,  FOR 
EXAMPLE,   NOT  TO  PROVIDE  SPECIAL  REDUCTIONS  IN  PROPERTY  OR  OTHER  TAXES 
TO  ENTICE  FIRMS  TO  LOCATE  OR  RELOCATE  THEIR  FACILITIES  IN  A  STATE. 
BUT,  UNTIL  STATE  AND  LOCAL  GOVERNMENTS  VOLUNTARILY  LIMIT  THE 
COMPETITION  AMONG  THEMSELVES,  THE  BEST  WE  CAM  DO  MAY  BE  TO  ENCOURAGE 
COMPETITION  ON  THE  BASIS  OF  CONSTRUCTIVE  PARTNERSHIPS   IN  ENHANCING 
PRODUCTIVITY,  TECHNOLOGY  AND  INNOVATION. 

MANY  OBSERVERS  HAVE  ARGUED  THAT  STATES  WILL  DO  BETTER  IN 
ECONOMIC  DEVELOPMENT  IF  THEY  CONCENTRATE  ON  STIMULATING  THE 
ESTABLISHMENT  OF  SMALL  BUSINESSES  RATHER  THAN  ON  ATTRACTING  LARGE 
FIRMS  AND  THEIR  SUBSIDIARIES  TO  THE  STATE.     THE  NATIONAL  GOVERNORS 
ASSOCIATION  HAS  SAID  IN  A  REPORT  ON  THIS   ISSUE  THAT 

"MOST  STATES  ARE  WELL  AWARE  OF  THE 
LIMITATIONS  IMPOSED  ON  SHORT-TERM  STRATEGIES 
AIMED  AT  RECRUITING  TECHNOLOGY-BASED 
INDUSTRIAL  FIRMS. ..NOT  ONLY  ARE  THERE  BUT  A 
FINITE  NUMBER  OF  FIRMS  TO  COMPETE  FOR,  BUT 
ALSO  THE  COMPETITION  ITSELF  IS  SEVER  (AND)  NO 
SINGLE  STATE  CAN  HOPE  TO  CAPTURE  A 
SIGNIFICANT  NUMBER  OF  THESE  FIRMS . . .IN  THE 
LONG  RUN... THE  KEY  TO  CONTINUED  ECONOMIC 
GROWTH  AND  TO  THE  CREATION  OF  NEW,  MORE 
MEANINGFUL  JOBS  FOR  WORKERS  AT  ALL  SKILL  AND 
AGE  LEVELS  LIES  WITH   (L)  DEVELOPING 
STRATEGIES  GEARED  TO  CREATING  THE  RIGHT 
ENVIRONMENT  FOR  TECHNOLOGICAL  INNOVATION;  (2) 
ASSISTING  INVENTORS  AND  ENTREPRENEURS  IN  NEW 
BUSINESS  FORMATION;  AND  (3)    IN  HELPING 
EXISTING  FIRMS  TO  EXPAND  AND  PROSPER." 

THE  CENTER  CAN  HELP  THE  STATE  AND  LOCAL  GOVERNMENTS  TAKE  POSITIVE 
STEPS  ON  EACH  OF  THESE  POINTS  AND,  THEREIN,  HELP  TO  REDUCE 
WASTEFUL  COMPETITION  AMONG  THEM. 
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RANGE  OF  STATE  AND  LOCAL  INITIATIVES. 

THE  RANGE  OF  STATE  AND  LOCAL  INITIATIVES  TO  STIMULATE 
PRODUCTIVITY,  TECHNOLOGY  AND  INNOVATION  IS  BROAD  AND  GROWING. 
WITH  ALL  FIFTY  STATES  INTERESTED  IN  THE  ISSUE,  MANY  NOVEL 
PROGRAMS  HAVE  BEEN  LAUNCHED  AND  EVEN  MORE  ARE  BEING  CONSIDERED. 
"HE  ABSENCE  OF  FEDERAL  GOVERNMENT  INTEREST  HAS  CHALLENGED  STATE 
AND  LOCAL  GOVERNMENTS  TO  FILL  THE  VOID  AND  THEY  HAVE  DONE  SO  WITH 
LITTLE  HESITATION. 

THERE  ARE  PROGRAMS  WHERE  THE  STATE  AND  LOCAL  GOVERNMENT 
ITSELF  IS  A  PARTNER  IN  DEVELOPING  A  NEW  PRODUCTION  PROCESS,  A  NEW 
TECHNOLOGY  OR  A  NEW  INVENTION.     SOME  STATE  AUD  LOCAL  GOVERNMENTS 
HAVE  ESTABLISHING  LABORATORIES,  EXPERIMENTAL  MANUFACTURING 
FACILITIES  OR  EDUCATION  INSTITUTIONS  WHICH  CONDUCT  BASIC  OR 
APPLIED  RESEARCH.     SOME  STATES  HAVE  ESTABLISHED  INCUBATORS  WHICH 
PROVIDE  LOW-COST  PHYSICAL  SPACE,  EQUIPMENT,  AND  TECHNICAL 
SERVICE  TO  START-UP  BUSINESSES.     THESE  INITIATIVES  ARE  OF  GREAT 
INTEREST  TO  THE  OTHER  STATES  AND  TO  THE  FEDERAL  GOVERNMENT 
ITSELF. 

ONE  OF  THE  BEST  EXAMPLES  OF  STATE  TECHNOLOGY  EFFORTS  CAN 
BE  FOUND  IN  ARKANSAS.     THE  ARKANSAS  SCIENCE  AND  TECHNOLOGY 
AUTHORITY  PLAYS  A  LEADING  ROLE  IN  ARKANSAS  IN  IDENTIFICATION, 
DEVELOPMENT  AND  APPLICATION  OF  ADVANCED  TECHNOLOGIES.  IT 
PROVIDES  FUNDING  FOR  BASIC  RESEARCH  AND  APPLIED  RESEARCH 
PARTNERSHIPS  WITH  INDUSTRY,  WHICH  INDUSTRIES  IN  TURN  ARE  ELIGIBLE 
FOR  STATE  RESEARCH  AND  DEVELOPMENT  TAX  CREDITS.     IT  STIMULATES  A 


699 


-27- 

HOME-CROWN  ECONOMY  THROOCH  THE  ESTABLISHMENT  OF  FIVE  BUSINESS 
INCUBATORS  WHICH  PROVIDE  SUPPORT  TO  NSW  TECHNOLOGY-BASED 
BUSINESSES  IN  ARKANSAS .     IT'S  SEED  CAPITAL  INVESTMENT  FUND 
PROVIDES  THE  CRITICAL  INITIAL  CAPITALIZATION  FOR  THESE  NEW 
VENTURES.     SUPPLEMENTING  THE  WORK  OF  A.S.TA.   IS  THE  CENTER  FOR 
TECHNOLOGY  TRANSFER  AT  THE  UNIVERSITY  OF  ARKANSAS,  THE  QUALITY- 
PRODUCTIVITY  TASK  FORCE  OF  THE  ARKANSAS  INDUSTRIAL  DEVELOPMENT 
COMMISSION,  AND  THE  INDUSTRIAL  SERVICES  ASSOCIATION  AT  SOUTHERN 
ARKANSAS  UHIVERSITY  ALL  OF  WHICH  ARB  WORKING  WITH  EXISTING 
INDUSTRIES  IN  ARKANSAS  TO  FIND  „AYS  TO  INCREASE  PRODUCTIVITY  AND 
PROMOTE  THE  CONCEPT  OF  QUALITY  MANAGEMENT. 

ONE  OF  THE  FUNDAMENTAL  QUESTIONS  WE  HAVE  IN  THIS  WHOLE 
FIELD  OF  COMPETITIVENESS  IS  TO  WHAT  EXTENT  A  GOVERNMENTAL  UNIT 
SHOULD  ITSELF  BE  A  PARTNER  IN  ADVANCING  THE  STATE  OF  SCIENTIFIC 
AND  TECHNICAL  KNOWLEDGE.     WE  NEED  TO  KNOW  MORE  ABOUT  WHEN  AND  HOW 
GOVERNMENTS  SHOD'  •>  CONDUCT  OR  ORGANIZE  RESEARCH  EFFORTS  AND  WHICH 
RESEARCH  EFFORTS  HAVE  THE  GREATEST  PAY-OFF  TO  THE  WHOLE 
COMMUNITY. 


ONE  OF  THE  MOST  INTERESTING  AREAS  FOR  THE  CENTER  TO 
EXPLORE  IS  HOW  STATES  ARE  BRINGING  ENTREPRENEURS  AND  INVENTORS 
INTO  THE  CLASSROOM  WHERE  BOTH  THEY  AND  THE  STUDENTS  CAN  INTERACT. 
UNIVERSITIES  HAVE  HISTORICALLY  SERVED  AS  AN  IMPORTANT  RESOURCE 
FOR  THE  AGRICULTURE  INDUSTRY,  CONDUCTING  RESEARCH  ON  NEW  CROPS 
AND  AGRICULTURE  TECHNIQUES  AND  PROVIDING  EXTENSION  SERVICES  TO 
FARMERS. 
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MANY  STATES  ARE  ESTABLISHING  PROGRAMS  WHICH  INTEGRATE 
UNIVERSITIES  IN  THE  SEARCH  FOR  MORE  PRODUCTIVE  PROCESSES,  NEW 
TECHNOLOGY  AND  GREATER  ECONOMIC  GROWTH.     UNIVERSITIES  NO  LONGER 
ARE  THE  IVORY  TOWERS  THAT  SOME  HAVE  THOUGHT  THEY  SHOULD  BE. 
("THE  HIGHER  EDUCATION  -  ECONOMIC  DEVELOPMENT  CONNECTION: 
EMERGING  ROLES  FOR  PUBLIC  COLLEGES  AND  UNIVERSITIES  IN  A  CHANGING 
ECONOMY,"  AMERICAN  ASSOCIATION  OF  COLLEGES  AND  UNIVERSTTIES  AND 
SRI   INTERNATIONAL,  1986.)     GEORGIA  INSTITUTE  OF  TECHNOLOGY t  THE 
UNIVERSITY  OF  ALABAMA  AT  TUSCALOOSA,  GEORGE  MASON  UNIVERSITY, 
MICHIGAN  STATE  UNIVERSITY  AND  OREGON  STATE  UNIVERSITY  HAVE  BEEN 
LEADERS  IN  FASHIONING  INNOVATIVE  UNIVERSITY/PRIVATE  SECTOR 
PROGRAMS.     MANY  OTHER  STATES  ARE  INVOLVED  IN  SIMILAR  EFFORTS. 

ANOTHER  AREA  OF  ACTIVITY  FOR  STATE  AND  LOCAL  GOVERNMENTS 
IS  ASSISTANCE  TO  FIRMS  IN  MARKETING  THFIR  PRODUCTS  IN  DOMESTIC  OR 
INTERNATIONAL  MARKETS.     IN  OTHERS,   IT  INVOLVES  PROVIDING 
ASSISTANCE  IN  ANALYZING  MARKETS,  DEMOGRAPHICS  OR  SALES  STRATEGY. 
MANY  STATES  PROVIDE  MANAGEMENT  ASSISTANCE  TO  SMALL  BUSINESSES. 


PROGRAMS  TO  ASSIST  SMALL  AND  MEDIUM  SIZED  COMPANIES   IN  FINANCING 
EXPORT  SALES.     IN  CALIFORNIA  A  GOVERNMENT  AGENCY  WILL  GUARANTEE 
85%  REPAYMENT  OF  ON  LOANS  WHICH  BANKS  GIVE  TO  BUSINESSES  TO 
FINANCE  WORKING  CAPITAL  OR  RECEIVABLES  RELATED  TO  EXPORTS.  IN 
ILLINOIS  THE  AGENCY  WILL  LEND  BANKS  90%  OF  THE  FUNDS  THEY  USE  TO 
MAKE  AN  EXPORT-RELATED  LOAN  AND  HAS  ARRANGED  FOR  THE  EXPORT- 
IMPORT  BANK  TO  INSURE  THE  STATE,  THE  LENDER  AND  THE  EXPORTER 
AGAINST  MOST  LOSSES  ON  AN  EXPORT  SALE.     THERE  ARE  MAXIMUM  AMOUNTS 


THERE  ARE  AT  LEAST  TEN  STATES  WHICH  ARE  WORKING  ON 
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TO  THESE  LOAN  GUARANTEES  OR  LOANS,  $350,000  IN  THE  CASE  OF 
CALIFORNIA  AND  $500,000  IN  THE  CASE  OF  ILLINOIS.     SO  FAR  THE 
CALIFORNIA  AGENCY  HAS  MADE  23  LOAN  GUARANTEES  AND  THE  ILLINOIS 
AGENCY  HAS  BACKED  SIX  SALES.     ("STATES  LAUNCH  EFFORTS  TO  MAKE 
SMALL  FIRMS  BETTER  EXPORTERS,"  THE  WALL  STREET  JOURNAL,  FEBRUARY 
2,  1987.) 

VENTURE- CAPITAL- INITIATIVES 

SOME  STATE  AND  LOCAL  GOVERNMENTS  HAVE  BECOME  VENTURE 
CAPITALISTS,  SUPPLEMENTING  THE  CAPITAL  MARKETS  WITH  PUBLIC  FUNDS 
OR  WITH  INVESTMENTS  FROM  PENSION  PLANS  OF  PUBLIC  EMPLOYEES. 
THERE  IS  NO  QUESTION  THAT  OBTAINING  VENTURE  CAPITAL  IS  A  PRE- 
CONDITION TO  FOUNDING  A  FIRM.     WITHOUT  VENTURE  CAPITAL  A  FIRM  MAY 
NOT  BE  ABLE  TO  TEST  A  NEW  TECHNOLOGY,  BUILD  A  NEW  PRODUCTION 
PROCESS,  OR  CONDUCT  THE  RESEARCH  WHICH  LEADS  TO  NEW  DISCOVERIES. 


FOUND  THAT  26  STATES  WERE  EXPERIMENTING  IN  OFFERING  EQUITY 
FINANCIAL  INDUCEMENTS  TO  GROWING  COMPANIES  AND  THEIR  INVESTORS. 
THESE  EFFORTS  INVOLVE  MAKING  OR  INSURING  LOANS,   ISSUING  BONDS, 
AUTHORING  TAX-EXEMPT  STATUS,  MAKING  GUARANTEES,  GRANTS,  EQUITY 
INVESTMENTS  AND  PROVIDING  TECHNICAL  ASSISTANCE.  ("STATE 
ACTIVITIES  IN  VENTURE  CAPITAL,   EARLY-STAGE  FINANCING,  AND 
SECONDARY  MARKETS,"  U.S.  SMALL  BUSINESS" ADMINISTRATION,  MAY 
1984.) 


IN  A  1984  REPORT,  THE  SMALL  BUSINESS  ADMINISTRATION 
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TH  E  VENTURE  CAPITAL  INITIATIVES  OF  STATE  AND  LOCAL 
GOVERNMENTS  MAY  BE  THE  MOST  CONTROVERSIAL  OF  THE  INITIATIVES 
BEING  UNDERTAKEN •     THERE  ARE  SOME  WHO  WILL  ARGUE  THAT  THERE  IS  NO 
APPROPRIATE  PLACE  FOR  PUBLIC  FUNDS  TO  BE  USED  FOR  THIS  PURPOSE, 
THIS  IS  THE  ARGUMENT  WHICH  WAS  RAISED  ABOUT  A  NATIONAL  INDUSTRIAL 
DEVELOPMENT  BANK.     VENTURE  CAPITALISTS  IN  THE  PRIVATE  SECTOR  HAVE 
ENOUGH  TROUBLE  WITH  THEIR  INVESTMENTS  TO  HAVE  CONFIDENCE  THAT  THE 
PUBLIC  SECTOR  WILL  DO  A  BETTER  JOB  OR  EVEN  AS  WELL  AS  THEY  DO. 
ON  THE  OTHER  HAND,  THERE  ARE  THOSE  WHO  ARGUE  THAT  PUBLIC  VENTURE 
CAPITAL  IS  NEEDED,   PARTICULARLY  IN  AREAS  OF  THE  COUNTRY  WHICH 
PRIVATE  INVESTORS  MIGHT  DISMISS  AS  HOPELESSLY  DEPENDENT  ON 
CONVENTIONAL  FINANCING  AND  MANUFACTURING.      ("STATES  BACK  RISKY 
VENTURES  IN  EFFORT  TO  CREATE  NEW  JOBS, "  NEW  YORK  TIMES,  JUNE  23, 
1986.) 

WITH  RESPECT  TO  STATE  AND  LOCAL  VENTURE  CAPITAL 
PROGRAMS,  THE  CLEARINGHOUSE  SHOULD  FOCUS  MORE  ON  HOW  THE  STATE 
AND  LOCAL  GOVERNMENTS  ESTABLISH  THEIR  INVESTMENT  STRATEGY,  WHAT 
FORM  THE  INVESTMENTS  TAKE,  HOW  THE  STATE  INVOLVEMENT  RELATES  TO 
THAT  OF  OTHER  INVESTORS,  HOW  THEY  SUPPLEMENT  VENTURE  CAPITAL  WITH 
OTHER  FORMS  OF  ASSISTANCE,  AND  HOW  THEY  MEASURE  THE  SUCCESS  OF 
THE  VENTURE.     THE  CLEARINGHOUSE  SHOULD  FOCUS  ON  HOW  THESE 
GOVERNMENT  PROGRAMS  COMPARE  IN  STIMULATING  ECONOMIC  DEVELOPMENT 
TO  THOSE  OF  THE  PRIVATE  CAPITAL  MARKET. 


IMPORTANCE  OF  SHALL  BUSINESS 
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MANY  OF  THE  INITIATIVES  OF  STATE  AND  LOCAL  GOVERNMENTS 
FOCUS  ON  SMALL  BUSINESSES.     THIS  FOCUS  IS  ENTIRELY  APPROPRIATE  AS 
SMALL  BUSINESSES  TEND  TO  BE  LEADERS  IN  ENHANCING  PRODUCTIVITY, 
TECHNOLOGY  AND  INNOVATION. 

EMPLOYMENT  GROWTH  IN  SMALL  BUSINESS-DOMINATED 
INDUSTRIES,   \T  5.1%,   FAR  OUTPACED  THAT  OF  LARGE  BUSINESS 
DOMINATED  INDUSTRIES,  AT   .7%.      ("THE  STATE  OF  SMALL  BUSINESS," 
REPORT  OF  THE  PRESIDENT,  1986,  AT  XXII.)     SMALL  FIRMS  GENERATED 
MOST  OF  THE  NET  NEW  JOBS  DURING  THE  -ECONOMIC  DOWNTURNS  FROM  1979 
TO  1983  AND  THEY  CONTINUE  TO  BE  THE  MAJOR  EMPLOYER  OF  YOUNGER  AND 
OLDER  WORKERS,  WOMEN  AND  VETERANS. 

it  is  Quite  clear  that  the  small  firms  which  thrive  on 

VENTURE  CAPITAL   INVESTMENTS  MAKE  A  1  \JOR  CONTRIBUTION  TO  THE 
ECONOMIC  GROWTH  OF  THE  COUNTRY.     IN  ONE  STUDY  OF  72  FIRMS  IN 
WHICH  VENTURE  CAPITALISTS  HAD  INVESTED  ONLY  $209  MILLION  DURING 
THE  1970*S,  THE  FIRMS  HAD  COMBINED  ANNUAL  SALES  IN  1979  X)F  $6 
BILLION  AND  HAD  CREATED  130,000  JOBS.  ("GOVERNMENT-INDUSTRY 
COOPERATION  CAN  ENHANCE  THE  VENTURE  CAPITAL  PROCESS,"  GENERAL 
ACCOUNTING  OFFICE,  AUGUST  1982,  APPENDIX  II,  PAGE  9.) 

SMALL  BUSINESSES  ALSO  HAVE  BEEN  FOUND  TO  BE  PROLIFIC 
INVENTORS  AND  INNOVATORS.     IN  ONE  STUDY  COVERING  635  PRODUCT 
INNOVATIONS  MARKETED  IN  THE  UNITED  STATES  DURING  THE  1970 'S  FOUND 
THAT  40%  WERE  TRACKED  TO  SMALL  FIRMS  OR  INDIVIDUAL  ENTREPRENEURS • 
("STATE  OF  SMALL  BUSINESS,"  REPORT  OF  THE  PRESIDENT,   1983,  AT 
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122.)     SEVEN  OTHER  STUDIES  HAVE  REACHED  SIMILAR  CONCLUSIONS. 
(ID.  AT  123.) 

BECAUSE  OF  THE  IMPORTANCE  OF  SMALL  BUSINESS,  THE  CENTER 
IS  SPECIFICALLY  DIRECTED  TO  COLLECT  INFORMATION  ON  INITIATIVES, 
"PARTICULARLY  INFORMATION  USEFUL  TO. . .SMALL  BUSINESS."  (SECTION 
5A.(B)2).)     THE  RECORD  IS  CLEAR  THAT  SMALL  BUSINESSES  WILL,  IN 
FACT,  MAKE  GOOD  USE  OF  THIS  INFORMATION  IN  THEIR  OWN  EFFORTS.  BY 
FOCUSING  ON  THE  NEEpS  OF  SMALL  BUSINESS,  THE  CENTER  CAN  ENSURE 
THAT  ITS  MISSION  Tr  PROMOTE  PRODUCTIVITY,  TECHNOLOGY  AND 
INNOVATION  WILL  BE  ACHIEVED. 

COOPERATION' AMONG- THE  STATES 

WITH  RESPECT  TO  THESE  EFFORTS  THE  CENTER  IS  DIRECTED  TO 
SERVE  AS  A  CLEARINGHOUSE  TO  DISSEMINATE  INFORMATION  ON  HOW  THESE 
ASSISTANCE  EFFORTS  ARE  ORGANIZED,  WHICH  TYPES  OF  ASSISTANCE  SEEM 
MOST  TO  BE  IN  NEED,  AND  WHICH  AGENCIES  HAVE  DEVELOPED  USEFUL  DATA 
BASES  WHICH  COULD  BE  USED  BY  OTHER  AGENCIES.     INDEED,    IT  MAY  BE 
THAT  STATES  CAN  SHARE  THEIR  RESOURCES  WITH  ONE  ANOTHER. 

NORMALLY  A  STATE  OR  LOCAL  GOVERNMENT  AGENCY  PROVIDES 
SERVICES  ONLY  TO  THE  FIRMS  AND  RESIDENCES  WITHIN  ITS 
JURISDICTION,  BUT  THERE  IS  NO  REASON  WHY  ONE  AGENCY  MIGHT  NOT 
PROVIDE  SERVICES  TO  ANOTHER  AGENCY,  EITHER  AS  A  MATTER  OF  COMITY 
OR  UNDER  A  CONTRACT.     IT  ONE  STATE  DEVELOPS  A  DATA  BASE  ON  EXPORT 
MARKETS  FOR  A  CERTAIN  TYPE  OF  PRODUCT,   PERHAPS  THAT  DATA  BASE 
COULD  BE  MADE  AVAILABLE  TO  OTHER  STATE  AGENCIES.     THE  C'tJTER  MAY 
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BE  ABLE  TO  HELP  THE  STATE  AND  LOCAL  GOVERNMENTS  TO  AVOID 
DUPLICATION  IN  DEVELOPING  DATA  BASES  AND  TO  COOPERATE  AMOUNT 
THZMS ELVES  IN  SHARING  INFORMATION  AND  EXPERIENCES. 

EVALUATING  STATE  AND*  LOCAL  INITIATIVES 

ONE  AREA  WHERE  STATE  AND  LOCAL  GOVERNMENTS  MAY  NEED 
DIRECT  FINANCIAL  ASSISTANCE  IS  IN  EVALUATING  THE  INITIATIVES  THEY 
HAVE  UNDERTAKEN.     TYPICALLY,   EVALUATION  IS  THE  HARDEST  AND  MOST 
UNDERFUNDED  ASPECT  OF  A  PROGRAM. 

IN  SOME  CASES,  THERE  MAY  BE  A  RELUCTANCE  TO  EVALUATE  A 
PROGRAM  FOR  FEAR  THAT  IT  WILL  BE  FOUND  WANTING.     I  SAY  THIS 
KNOWING  THAT  THIS  SAME  RELUCTANCE  IS  COMMON  IN  PRIVATE 
BUSINESSES,  ESPECIALLY  FOR  PROGRAMS  WHERE  SUCCESS  AND  FAILURE  IS 
NOT  MEASURED  SIMPLY  BY  A  REFERENCE  TO  PROFIT  AND  LOSS. 

TO  BE  FAIR,  HOWEVER,   IT  IS  VERY  HARD  TO  DETERMINE  WHEN 
AN  INITIATIVE  OF  A  GOVERNMENT  AGENCY  HAS  MADE  THE  DIFFERENCE  IN 
INCREASING  THE  PRODUCTIVITY  OF  A  FIRM.     PRODUCTIVITY  ITSELF  IS  A 
CONCEPT  THAT  IS  HARD  TO  PIN  DOWN.     IT  IS  HARD  TO  KNOW  WHY  SOME 
FIRMS  ARE  MORE  INVENTIVE  THAN  OTHERS.     IT  IS  HARD  TO  SAY  WHY  ONE 
SCIENTIST  DISCOVERS  A  NEW  TECHNOLOGY  AND  ANOTHER  DOES  NOT.  THERE 
IS  CONTROVERSY  ABOUT  HOW  TO  EVALUATE  A  PROGRAM  JUST  AS  THERE  IS 
IN  DESIGNING  A  PROGRAM  IN  THE  FIRST  PLACE. 

IN  ADDITION  TO  SERVING  AS  A  CLEARINGHOUSE,  THEREFORE, 
THE  LEGISLATION  AUTHORIZES  THE  CENTER  TO  PROVIDE  GRANTS  TO  HELP 
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STATE  AND  LOCAL  GOVERNMENTS  EVALUATE  THEIR  INITIATIVES.  (SECTION 
5A. (C)(2).)     THESE  CRANTS  COULD  BE  GIVEN  TO  THE  LOCAL  AGENCY  OR 
TO  A  THIRD  PARTY,  WHICHEVER  IS  MOST  APPROPRIATE.     THE  LEGISLATION 
BARS  THE  CENTER  FROM  PROVIDING  FINANCIAL  ASSISTANCE  FOR  THE 
INITIATIVE  ITSELF,  BUT  IT  IS  QUITE  APPROPRIATE  FOR  THE  CENTER  TO 
PROVIDE  SUCH  ASSISTANCE  FOR  EVALUATION  BECAUSE  ONLY  WITH  PROPER 
EVALUATION  CAN  THE  CENTER  DETERMINE  THE  EFFECTIVENESS  OF  THE 
INITIATIVE. 

THE  ISSUE  OF  EVALUATIONS  IS  SURE  TO  BE  A  SENSITIVE  ONE 
AS  WELL  AS  AN  IMPORTANT  ONE.     STATE  AND  LOCAL  GOVERNMENTS  WHICH 
ARE  UNDERTAKING  EXPERIMENTAL  PROGRAMS  HAVE  NO  INTEREST  WHATEVER 
IN  THE  FEDERAL  GOVERNMENT  —  WHICH  HAS  SHOWN  LITTLE  WILLINGNESS 
TO  UNDERTAKE  ANY  INITIATIVES  ON  COMPETITIVENESS  ~  CRITICIZING 
THEIR  EFFORTS •     IF  THE  FEDERAL  GOVERNMENTS  CHOOSES  TO  BE  INACTIVE 
ON  COMPETITIVENESS  ISSUES,   IT  HAS  NO  RIGHT  TO  MAKE  LIFE  MORE 
DIFFICULT  FOR  STATE  AND  LOCAL  GOVERNMENTS  WHICH  ARE  TAKING  UP  THE 
SLACK.     THIS  IS  AN  ISSUE  OF  SOVEREIGNTY  AS  WELL  AS  TACT.  BUT, 
THE  CENTER  WILL  FIND  THAT  IT  CANNOT  HOPE  TO  ESTABLISH  A 
RELATIONSHIP  OF  TRUST  WITH  STATE  AND  LOCAL  GOVERNMENTS  IF  IT 
SIMPLY  CRITICIZES  THEIR  EFFORTS  FROM  wON  HIGH." 

TO  ENSURE  THAT  THE  CENTER  DOES  NOT  TRAMPLE  ON  THE 
PREROGATIVES  OF  STATE  AND  LOCAL  GOVERNMENTS,  THE  BILL  EXPLICITELY 
PROVIDES  THAT  THE  CENTER  MAY  NOT  EVALUATE  A  STATE  OR  LOCAL 
INITIATIVE  OR  DISSEMINATE  INFORMATION  REGARDING  SUCH  EVALUATIONS 
UNLESS  THE  STATE  OR  LOCAL  GOVERNMENT  CARRYING  OUT  THE  INITIATIVE 
•COKSETS  TO  AND  COOPERATES  WITH  SUCH  EVALUATION. ■     (SECTION  5A 
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(C)(2).)     THIS  [.IMITATION  WILL  ENSURE  THAT  WHEN  THE  CENTER  DOES 
CONDUCT  AN  EVALUATION,   IT  WILL  BE  FULLY   INFORMED  OF  THE  NATURE 
AND  TERMS  OF  THE  LOCAL  INITIATIVE.     IT  CANNOT  HOPE  TO  HAVE  ALL 
THE  INFORMATION  IT  NEEDS  IF  THE  STATE  AND  LOCAL  GOVERNMENT  IS 
UNWILLING  TO  PROVIDE  IT.     BUT,   IT  NEEDS  MORE  THAN  ACCESS  TO  DATA. 
IT  NEEDS  TO  DISCUSS  THE  INITIATIVE  WITH  THE  STATE  AND  LOCAL 
GOVERNMENT  OFFICIALS  INVOLVED  TO  LEARN  FROM  THEIR  VIEWS  AND  THEIR 
EXPERIENCE. 


INTEREST  IN  THE  OBJECTIVITY  OF  THE  EVALUATION  AND  ANY  GRANT 
SHOULD  BE  AWARDED  WITH  THIS  NEED  CLEARLY  IN  MIND.     THE**  WILL  BE 
MANY  VESTED  INTERESTS  INVOLVED  IN  ANY  INITIATIVE  AND  l\  'ILL 
SOMETIMES  BE  DIFFICULT  TO  OBTAIN  OBJECTIVE  EVALUATIONS, 
ESPECIALLY  IF  TH2  EVALUATION  OF  THE  INITIATIVE  FINDS  THAT  IT  HAS 
NOT  ACHIEVED  ITS  PURPOSE  OR  MATCHED  CLAIMS  OF  SUCCESS.     TO  BETTER 
ENSURE  THAT  THE  EVALUATIONS  PERFORMED  UNDER  CONTRACTS  FUNDED  BY 
THE  CENTER  ARE  OBJECTIVE,  THE  BILL  INCLUDES  A  PROCEDURE  FOR 
DETERMINING  WHETHER  THE  ORGANIZATION  RECEIVING  THE  CONTRACT  HAS 
AN  ORGANIZATIONAL  CONFLICT  OF  INTEREST.     THIS  PROCEDURE  HAS 
WORKED  WELL  WITH  THE  DEPARTMENT  OF  ENERGY  AND  THERE  IS  AN 
EXTENSIVE  LEGISLATIVE  HISTORY  TO  THE  PROVISION.  {"ORGANIZATIONAL 
CONFLICT  OF  INTEREST  IN  GOVERNMENT  CONTRACTING , "  HEARINGS  OF  THE 
SUBCOMMITTEE  ON  ENERGY  RESEARCH  AND  WATER  RESOURCES,   COMMITTEE  ON 
INTERIOR  AND  INSULAR  AFFAIRS,  UNITED  STATES  SENATE,  1975. 

IN  ADDITION,  THERE  IS  A  NEED  FOR  THE  CENTER  TO  FUND 
GENERIC  RESEARCH  IN  HOW  ANY  GOVERNMENTAL  AGENCY  CAN  MEASURE  THE 


THE  STATE  AND  LOCAL  GOVERNMENT  AND  THE  CENT£R  HAVE  AN 


708 

J 

-36- 

BFFBC71VENESS  OF  ITS  COMPETITIVENESS  INITIATIVES,     THE  BILL  I  AM 
INTRODUCING  PERMITS  THE  CENTER  TO  AWARD  SOME  GRANTS  FOR  THIS 
PURPOSE.     {SECTION  SA.(F>.)     WHILE  THE  CENTER  MAY  FUND  THIS 
RESEARCH,   IT  MUST  BE  VERY  CAREFUL  IN  COMMISSIONING  SUCH  RESEARCH. 
IT  MUST  BE  SURE  THAT  THE  RESBACH  WILL  BE  HELPFUL  IN  ACTUALLY 
CONDUCTING  EVALUATIONS,  NOT  SIMPLY  IN  PROVIDING  INTERESTING 
COMMENTARY  ON  COMPLEX  ISSUES. 


WITH  RESPECT  TO  BOTH  EVALUATIONS  AND  BASIC  RESEARCH,  THE 
CENTER  MUST  ALLOCATE  AN  APPROPRIATE  AMOUNT  FROM  ITS 
APPROPRIATIONS,  WHICH  ARE  LIMITED.     IN  THE  EKD,  THE  CENTER  WILL 
HAVE  LESS  THAN  HALF  A  MILLION  DOLLARS  FOR  THIS  PURPOSE.  OVER 
TIME,  WE  IN  CONGRESS  CAN  ADJUST  THE  AUTHORIZATIONS  AND 
APPROPRIATIONS  FOR  THE  CENTER  AS  WE  LEARN  HOW  MUCH  FUNDING  IS 
NEEDED  FOR  THESE  EVALUATIONS  AND  BASIC  RESEARCH. 

THE  INTEREST  OF  THE  CENTER  IN  ASSISTING  STATE  AND  LOCAL 
GOVERNMENTS  TO  EVALUATE  THEIR  INITIATIVES  IS,  .  .  PART,  A  SELFISH 
INTEREST.     THE  CENTER  IS  JUST  AS  INTERESTED  IN  THE  RESULTS  OF 
THESE  EVALUATIONS  AS  ARE  THOSE  INVOLVED  IN  THE  INITIATIVE.  THE 
CENTER  IS  INTERESTED  IN  DISSEMINATING  INFORMATION  ON  THE  MOST 
SUCCESSFUL  INITIATIVES  AND  IN  DISSEMINATING  INFORMATION  ON  HOW 
EACH  INITIATIVE  COMPARES  TO  OTHERS  AND  IT  NEEDS  AS  MUCH  DATA  AS 
IT  CAN  ASSEMBLE  ON  THE  IMPACT  OF  THESE  PROGRAMS. 


THB~ CENTER  AS  AN  ADVISOR 
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WITH  ITS  EXPERIENCE  AS  A  CLEARINGHOUSE  AND  WITH  THE 
RESULTS* OF  ITS  RESEARCH  PROGRAM,  THE  CENTER  CAN  BECOME  A 
KNOWLEDGEABLE  ADVISOR  AS  WELL  AS  A  MONITOR  OF  DEVELOPMENTS.  IT 
MAY  FIND  THAT  IT  CAN  PROVIDE  MANAGEMENT  ADVICE  TO  STATE  AND  LOCAL 
GOVERNMENTS  ON  HOW  THE7  CAN  ORGANIZE  SUCCESSFUL  INITIATIVES.  IT 
MAY  BB  ABLE  TO  APPROACH  STATE  AND  LOCAL  GOVERNMENTS  WITH 
SUGGESTIONS  ON  HOW  TO  CHANGE  A  PROGRAM  OR  SUPPLEMENT  A  PROGRAM 
WITH  ANOTHER  INITIATIVE  TO  MAKE  IT  MORE  EFFECTIVE.     THE  CSHTER  IS 
SPECIFICALLY  AUTHORIZED  TO  PROVIDE  ADVICE  AND  TECHNICAL 
ASSISTANCE  TO  STATE  AND  LOCAL  GOVERNMENT  AGENCIES  UNDER  THE  TERMS 
OF  THE  BILL.     (SECTION  5A.(E)«) 


THE  CENTER  CAN  BE  ESPECIALLY  HELPFUL  IN  BRINGING 
TOGETHER  STATE  AND  REGIONAL  EFFORTS  TO  ACCOMPLISH  A  SIMILAR 
OBJECTIVE,  SUCH  AS  ESTAV TSHMENT,  OF  A  CENTER  ON  ADVANCED 
MATERIALS.     THE  CENTER  MAY  BE  ABLE  TO  "HELP  STATE  AND  REGIONAL 
ORGANIZATIONS  TO  AVOID  DUPLICATION  AND  ENSURE  THAT  THE  LIMITED 
RESOURCES  WHICH  ARE  AVAILABLE  ARE  NOT  SQUANDERED  AND  DILUTED  BY  A 
SURFEIT  OF  UNDERFUNDED  CENTERS  IN  ONE  PARTICULAR  TECHNOLOGICAL 
AREA.     THE  MOST  EFFECTIVE  WAY  TO  PROCEED  MAY  BE  TO  ESTABLISH  ONE 
CENTER  WHICH  WILL  ACHIEVE  A  CRITICAL  MASS  OF  RESOURCES  AND  TALENT 
WHICH  CAN  HAVE  AN  IMPACT  ON" THE  COMPETITIVENESS  OF  THE  UNITED 
STATES.     IT  MAY  WELL  BE  THAT  THE  FEDERAL  GOVERNMENT  SHOULD  FUND 
SUCH  A  CENTER 'RATHER  THAN  FOR  SEVERAL  STATE  OR  REGIONAL 
ORGANIZATIONS  TO  FUND  IT  AND  THE  CENTER  CAN  BRING  TOGETHER  THE 
INTERESTED  PARTIES  TO  MAKE  THAT  DETERMINATION. 
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THB  CENTER  MAI  ALSO  BECOME  AN  ADVISOR  TO  OTHER  FEDERAL 
GOVERNMENT  AGENCIES.     IT  CAN  KEEP  THESE  OTHER  AGENCIES  INFORMED 
OF  DEVELOPMENTS  WHICH  MAY  BE  OF  INTEREST  TO  THEM,  EITHER  IN 
MODIFYING  A  SIMILAR  FEDERAL  GOVERNMENT  PROGRAM  OR  IN  PROVIDING 
ASSISTANCE  TO  A  STATE  PROGRAM.     THE  CENTER  MAY  BE  ABLE  TO  SERVE 
AS  A  MEDIATOR  BETWEEN  STATE  AND  FSDERAL  AGENCIES  IN  AREAS  OF 
COMMON  INTEREST  OR  TO  FACILITATE  COOPERATIVE  JOINT  EFFORTS. 

CENTER- CANNOT  INTRDDE 

IT  IS  VITAL  THAT  THE  CENTER  IN  ITS  ACTIVITIES  DOES  NOT 
DOMINATE  OR  CONTROL  THE  STATE  AND  LOCAL  GOVERNMENTS.     THE  PURPOSE 
OF  THE  CENTER  IS  TO  MONITOR  AND  ASSIST  INNOVATIVE  STATE  AND  LOCAL 
INITIATIVES.     THE  VALUE  OF  THIS  EFFORT  COMES  IN  THE  VARIETY  OF 
THESE  INITIATIVES.       IF  THE  CENTER  COMES  TO  DOMINATE  AND  CONTROL 
THESE  INITIATIVES,  IT  WILL  STIFLE  THE  VERY  CREATIVITY  THAT  GIVES 
RISE  TO  THE  NEED  FOR  THE  CENTER. 

THIS  IS  TRUE  IN  EVALUATING  THE  STATE  AND  LOCAL 
GOVERNMENT  INITIAITIVES.     IT  CERTAINLY  IS  TRUE  IN  PROVIDING 
TECHNICAL  ASSISTANCE  AND  ADVICE  TO  THE  LOCAL  AGENCIES.     IN  NONE 
OF  THESE  EFFORTS  DOES  THE  CENTER  HAVE  NOR  SHOULD  IT  HAVE  ANY 
AUTHORITY  TO  DEMAND  THAT  THE  STATE  AND  LOCAL  GOVERNMENTS 
COOPERATE  WITH  IT.     IT  MAY  NOT  DEMAND  INFORMATION  FROM  THE 
GOVERNMENT  ABOUT  THE  EFFECTIVENESS  OR  RESULTS  OF  THE  PROGRAM.  IT 
MAY  NOT  OBTAIN  ANY  PROPRIETARY  INFORMATION  ON  TECHNOLOGY  FROM  ANY 
FIRM  PARTICIPATING  IN  A  PROGRAM. 
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SIMILARLY ,  THE  CENTER  MAY  NOT  DIRECT  ANOTHER  FEDERAL 
GOVERNMENT  AGENCY  TO  TAKE  ANY  ACTION  OR  MODIFY  ANY  PROGRAM.  IT 
MAY  "STUDY  WAYS  IN  WHICH  FEDERAL  AGENCIES  CAN  USE  EXISTING 
POLICIES  AND  PROGRAMS  TO  ASSIST  STATE  AND  LOCAL.  GOVERNMENTS  IN 
CARRYING  OUT  (THEIR)    INITIATIVES,"  IT  MAY  "MAKE  PERIODIC 
RECOMMENDATIONS  TO  THE  ASSISTANT  SECRETARY    (FOR  PRODUCTIVITY, 
TECHNOLOGY  AND  INNOVATION)   CONCERNING  MODIFICATIONS  IN  SUCH 
POLICIES  AND  PROGRAMS,"  AND  IT  MAY  "CONVENE  MEETINGS  AND 
CONFERENCES  OF  FEDERAL,  STATE  AND  LOCAL  OFFICIALS  IN  ORDER  TO 
CARRY  OUT  JOINT  AND  COOPERATIVE  INITIATIVES"  BUT  IN  NONE  OF  THESE 
EFFORTS  DOES  THE  CENTER  HAVE  ANY  AUTHORITY  OVER  OTHER  FEDERAL 
GOVERNMENT-AGENCIES..     (SECTION  5h.  (D)  (1)  ,    (2)   AND  (3).) 

THE  CENTER  MUST  "ESTABLISH  RELATIONSHIPS  WITH  STATE  AND 
LOCAL  GOVERNMENTS"  BEFORE  IT  CAN  SERVE  AS  A  PARTNER  AND  A 
RESOURCE.     (SECTION  5A. (B)(1).)     THESE  RELATIONSHIPS  MUST  BE 
BASED  ON  TRUST  AND  THEY  MUST  BE  VOLUNTARY.     THE  CREDIBILITY  AND 
USEFULNESS  OF  THE  CENTER,. AND  IT  ACCESS  TO  INFORMATION  AND  DATA, 
WILL  DEPEND  ON  THE  VALUE  OF  THE  ASSISTANCE  IT  CAN  PROVIDE  AND  THE 
SENSITIVITY  IT  HAS  TO  THE  AUTONOMY  OF  STATE  AND  LOCAL 
GOVERNMENTS. 

THE  POWER  OF  THE  CENTER  IS  INFORMATION.  ITS  ABILITY « TO 
AWARD  GRANTS  IS  NOT  SO  GREAT  THAT  THIS  ALONE  WILL  PERSUADE  STATE 
AND  LOCAL  GOVERNMENTS  AND  OTHER  FEDERAL  AGENCIES  TO  COOPERATE. 

I  AM  CONFIDENT  THAT  THE  CENTER  CAN  ESTABLISH  A  STRONG 
WORKING  RELATIONSHIP  WITH  STATE  AND  LOCAL  GOVERNMENTS  AND  OTHER 
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PEDERAL  AGENCIES.     THE  REASON  WHY  STATE  A NO  LOCAL  GOVERNMENTS 
TAKE  THE  INITIATIVE  TO  STIMULATE  PRODUCTIVITY ,  TECHNOLOGY  AND 
INNOVATION  IS  THAT  THEY  ARE  PUBLIC  SPIRITED.     I  AM  SORE  THAT  THE5 
WILL  BE  DELIGHTED  TO  WORK  COOPERATIVELY  WITH  THE  NEW  CENTER  AND 
TO  ASSIST  OTHER  AGENCIES  TO  ACCOMPLISH  THE  SAME  OBJECTIVES  AS 
THEY  SEEK  TO  ACCOMPLISH.     THE  SAME  IS  TRUE  OF  OTHER  FEDERAL 
GOVERNMENT  AGENCIES. 

INDEED,  WE  ARE  ALL  AFFECTED  BY  THE  DECLINE  IN  THE 
COMPETITIVENESS  OF  OOR  COUNTRY.     WE  NEED  TO  WORK  TOGETHER  ON  THE 
PROBLEM.     IF  OUR  EFFORTS  DEGENERATE  INTO  A  COMPETITION  FOR  WHAT 
REMAINS  OF  A  SHRINKING  ECONOMY,  WE  ALL  ARE  SURE  TO  SUFFER  EVEN 
MORE.     THIS  IS  WHY  WE  NEED  A  CLEARINGHOUSE  TO  BRING  US  TOGETHER, 
TO  LEARN  FROM  ONE  ANOTHER,  AND  TO  COOPERATE  FOR  OUR  COMMON  GOOD. 

MISCELLANEOUS- PROVISIONS 

THE  CENTER  IS  AUTHORIZED  TO  ENTER  INTO  CONTRACTS  ITSELF, 
OR  JOINTLY  WITH  OTHER  FEDERAL  AGENCIES,   "WITH  PUBLIC  AND 
NONPROFIT  PRIVATE  ENTITIES"  IN  PERFORMING  ITS  FUNCTIONS  AS  A 
CLEARINGHOUSE,   EVALUATOR  AND  TECHNICAL  ADVISOR.  (SECTION 
5A.(K) (2) (B) .)     IT  IS  ALSO  AUTHORIZED  TO  ENTER  INTO  CONTRACTS  FOR 
EVALUATION  WHICH  ARE  PARTLY  OR  WHOLLY  FUNDED  BY  "ANOTHER  FEDERAL 
AGENCY,  A  STATE  OR  LOCAL  GOVERNMENT,  OR  A  PUBLIC  OR  NONPROFIT 
PRIVATE  ENTITY."     (SECTION  5A. (C)(3).)     THE  CENTER  HAS  THE 
FLEXIBILITY  IT  NEEDS  TO  PERFORM  ITS  FUNCTIONS. 
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THB  CENTER  MIGHT  FIND ,   FOR  EXAMPLE,  THAT  EXISTING  STATE 
OR  REGIONAL  ORGANIZATIONS  HAVE  COMPILEO  USEFUL  LISTS  AND 
DESCRIPTIONS  OF  STATE  AND  LOCAL   INITIATIVES  AND  IT  MIGHT  PROVIDE 
SOME  CONTRACT  FUNDS  TO  THESE  ORGANIZATIONS  TO  CONTINUE  AND  EXPAND 
THEIR  EFFORTS.     IT  MIGHT  FIND  THAT  A  REGIONAL  BODY  COULD  ORGANIZE 
AN  IMPORTANCE  CONFERENCE  ON  AN   IMPORTANT  ISSUE.     OR  IT  MIGHT  FIND 
THAT  A  NONPROFIT  AGENCY  COULD  PROVIDE  TECHNICAL  ASSISTANCE  TO  A 
NUMBER  OF  STATE  GOVERNMENTS. 

THE  CENTER  IS  DIRECTED  TO  ISSUE  AN  ANNUAL  REPORT  TO  BE 
TRANSMITTED  TO  THE  CONGRESS  ON  ITS  ACTIVITIES.      (SECTION  5A.(G)„) 
THE  REPORT  IS  REQUIRED  TO   INCLUDE  A  DESCRIPTION  OF  THE 
INITIATIVES  OF  STATE  AND  LOCAL  GOVERNMENTS,  SUMMARIES  OF  ANY 
EVALUATIONS  OF  THESE  INITIATIVES  UNDERTAKEN  BY  THE  CENTER, 
DESCRIPTIONS  OF  ANY  BASIC  RESEARCH  UNDERTAKEN  BY  THE  CENTER,  AND 
THE  RECOMMENDATIONS  OF  THE  CENTER  ON  HAYS  FEDERAL  AGENCIES  CAN  BE 
MORE  HELPFUL  TO  STATE  AND  LOCAL  GOVERNMENTS  IN  ENHANCING  THE 
COMPETITIVENESS  OF  U.S.  BUSINESS. 

THE  DIRECTOR  OF  THri  CENTER  IS  AUTHORIZED  TO  ESTABLISH  AN 
ADVISORY  BOARD  TO  ASSIST  IT  IN  ITS  ACTIVITIES.     THE  DIRECTOR 
SHALL  APPOINT  A  "BROAD  RANGE  OF  MEMBERS'*  TO  THE  BOA*%D  "INCLUDING 
OFFICERS  OF  STATE  AND  LOCAL  GOVERNMENTS,   LEADERS  IN  BUSINESS  AND 
LABOR,  AND  EXPERTS  ON  PRODUCTIVITY,  TECHNOLOGY  AND  INNOVATION." 
(SECTION  5A   (L) •)     THE  ADVISORY  BOARD  HAS  SOME  INDEPENDENCE  FROM 
THE  CENTER  Aflrt  IT  CAN  "MAKE  RECOMMENDATIONS  TO  THE  ASSISTANT 
SECRETARY,  THE  DIRECTOR,  AND  TtfE  CONGRESS  CONCERNING  HAYS  IS 
HHICH  FEDERAL  AGENCIES   (INCLUDING  THE  CENTER  ITSELF)   CAN  USE 
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EXISTING  POLICIES  AND  PROGRAMS  TO  ASSIST  STATE  AND  LOCAL 
GOVERNMENTS"  WITH  THEIR  INITIATIVES.  THE  ADVISORY  BOAPO  SHOULD 
OFFER  FRANK  AND  CONSTRUCTIVE  ADVICE  TO  THE  ASSISTANT  SECRETARY 
AND  THE  DIRECTOR  AND  IT  CAN  SERVE  AS  A  VITAL  BRIDGE  BETWEEN  THE 
CENTER  AND  ESTATE  AND  LOCAL  GOVERNMENTS.     IT  IS  VITAL  THAT  THE 
BOARD  ENJOY  THE  CONFIDENCE  BOTH  OF  THE  ASSISTANT  SECRETARY,  THE 
DIRECTOR  AND  THE  CONGRESS*  BUT  ALSO  OF  THE  STATE  AND  LOCAL 
GOVERNMENT  AGENCIES. 

THE  CENTER  IS  DIRECTED  TO  WORK  CLOSELY  WITH  OTHER 
FEDERAL  AGENCIES  INTERESTED  IN  ENHANCING  THE  COMPETITIVENESS  OF 
U.S.  BUSINESS,  INCLUDING  THE  DEPARTMENTS  OF  AGRICULTURE,  DEFENSE, 
AND  LABOR,  THE  NATIONAL  SCIENCE  FOUNDATION,  AND  THE  SMALL 
BUSINESS  ADMINISTRATION.      (SECTION  5A   (K)(2)(A).)     VHE  CENTER  IS 
SPECIFICALLY  DIRECTED  TO  WORK  CLOSELY  WITH  FEDERAL,  STATE  AND 
LOCAL  AGENCIES  "RESPONSIBLE  FOR  ENHANCING  EXPORT  OPPORTUNITIES 
FOR  UNITED  STATES  BUSINESSES."     (SECTION  5A(K) (2 () (C) • ) 

THE  CENTER  IN  S.  930  IS  AUTHORIZED  $2  MILLION  FOR  FISCAL 
1988,  $3  MILLION  IN  FISCAL  1989  AND  $4  MILLION  IN  1990  AND 
THEREAFTER.     THIS  IS  A  MODEST  SUM  AND  PERHAPS  IT  PROVIDES  TOO 
LITTLE  IN  RESOURCES  TO  THE  CENTER.     THIS  AUTHORIZATION  INCLUDES 
FUNDS  WHICH  WOULD  BE  USED  BY  THE  CENTER  FOR  GRANTS  AND  CONTRACTS 
FOR  EVALUATIONS  AND  GENERIC  RESEARCH.     BECAUSE  OF  THE  LIMITS  ON 
FUNDS  FOR  THE  CENTER,   INITIALLY  I_*  SHOULD  FOCUS  ITS  EFFORTS  ON 
ITS  RESPONSIBILITIES  AS  A  CLEARINGHOUSE  RATHER  THAN  ON 
EVALUATIONS  AND  GENERIC  RESEARCH.     IT  IS  THE  RESPONSIBILITY  OF 
THE  DIRECTOR,  HOWEVER,  TO  DETERMINE  HOW  MUCH  OF  THE  FUNDS 
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AVAILABLE  TO  THE  CENTER  SHALL  BE  ALLOCATED  TO  THE  CLEARINGHOUSE , 
EVALUATION ,  AND  GENERIC  RESEARCH  FUNCTIONS* 

COMMERCE  DEPARTMENT.  AND  Q,P«T.I« 

IN  MY  BILL..  THE  NEW  CENTER  IS  TO  BE  LOCATED  IN  THE 
OFFICE  OF  PRODUCTIVITY,  TECHNOLOGY  AND  INNOVATION  (OPTI)   IN  THE 
DEPARTMENT  OF  COMMERCE.       OPTI  IS  AN  AGENCY  THAT  I  HAVE  LONG 
SUPPORTED  AND  OH  SEVERAL  OCCASIONS  I  HAVE  MADE  SURE  THAT  THE 
ADMINISTRATION'S  EFFORTS  TO  SLASH  ITS  BUDGET  HAVE  NOT  BEEN 
SUCCESSFUL.   INDEED,  AT  ONE  POINT  THE  ADMINISTRATION  ARGUED  THAT 
OPTI  SHOULD  BE  ABOLISHED  BECAUSE  ITS  MISSION  HAD  BEEN 
"COMPLETED."     IN  FACT,  OPTI   IS  A  BRIGHT  LIGHT  IN  THIS 
ADMINISTRATION  AS  AN  AGENCY  WHICH  IS  TRYING  TO  MAKE  GOVERNMENT 
WORK,  NOT  SIMPLY  TO  AVOID  DEALING  WITH  REAL  PROBLEMS. 

TO  A  VERY  LIMITED  EXTENT,  THE  FUNCTIONS  OF  THE  CENTER 
ARE  PERFORMED  ALREADY  BY  THE* OPTI.     BECAUSE  OPTI  DOES  MONITOR 
DEVELOPMENTS  AT  THE  STATE  AND  LOCAL  LEVEL  AND  SERVE  TO  A  LIMITED 
EXTENT  AS  A  CLEARINGHOUSE,  THE  BILL  PLACES  THE  CENTER  WITHIN 
OPTI.     BY  ESTABLISHING  THE  CENTER  BY  STATUTE,  HOWEVER,  WE  CAN 
GIVE  IT  VISIBILITY,  ENSURE  IT  HAS  ENOUGH  RESOURCES,  AND  LEND  IT 
THE  CREDIBILITY  OF  THE  COKGRESS. 

I  ALSO  BELIEVE  IT  IS  IMPORTANT  THE  CEKTER  BE  LOCATED  IN 
THE  EXECUTIVE  BRANCH,   NOT  AS  AN  INDEPENDENT  BODY.     UNDER  THE  BILL 
THE  DIRECTOR  OF  THE  CENTER  IS  APPOINTED  BY  THE  SECRETARY  OF 
COMMERCE  AND  REPORTS  TO  THE  SECRETARY  "THROUGH  THE  ASSISTANT 
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SECRETARY"  FOR  PRODUCTIVITY ,  TECHNOLOGY  AND  INNOVATION.  THIS 
MEANS  THAT  THE  DIRECTOR  WILL  BE  A  PART  OF  THE  ADMINISTRATION,  NOT 
INDEPENDENT  OF  IT. 

THERE   IS  SOME  RISK  IN  THIS,  ESPECIALLY  IF  THE  CENTER  IS 
PART  OF  AN  ADMINISTRATION  LIKE  THE  CURRENT  ONE  WHICH  OPPOSES 
NEARLY  ALL  FORMS  OF  CONSTRUCTIVE  PARTNERSHIPS  BETWEEN  THE  PUBLIC 
AND  PRIVATE  SECTOR  AND  BETWEEN  THE  FEDERAL  AND  STATE  GOVERNMENTS. 
BUT,  TO  BE  EFFECTIVE  —  PARTICULARLY  IN  ITS  ROLE  IN  RECOMMENDING 
MODIFICATIONS  OF  CURRENT  FEDERAL  GOVERNMENT  POLICIES  AND  PROGRAMS 
—  THE  CENTER  NEEDS  TO  BE  ACCOUNTABLE  TO  AND  A  PART  OF  THE 
ADMINISTRATION.      IT  NEEDS  TO  HAVE  POLITICAL  CLOUT  IN  ORDER  TO 
HELP  STATE  AND  LOCAL  GOVERNMENT  AGENCIES  IN  DEALING  WITH  THE 
FEDERAL  GOVERNMENT.   IT  NEEDS  TO  SPEAK  FOR  THE  ADMINISTRATION  WHEN 
IT  IS  CALLED  BY  THE  CONGRESS  TO  MAKE  RECOMMENDATIONS  OR  TO 
EVALUATE  PROPOSED  POLICIES. 

THE  CENTER  BELONGS  IN  OPTI  AND   ITS  EXISTENCE  WILL 
ENHANCE  EVERYTHING  THAT  OPTI  ALREADY  DOES  TO  STIMULATE  THE 
COMPETITIVENESS  OF  THE  COUNTRY.     OPTI   IS  ONE  OF  THE  ONLY  CURRENT 
FEDERAL  AGENCIES  WHICH  CAN  UNDERSTAND  AND  APPRECIATE  THE 
INITIATIVES  OF  STATE  AND  LOCAL  GOVERNMENTS. 

THE  CHALLENGE  WE  FACE 

IT  MAY  BE  SAID  THAT  S.  930  IS  NOT  DRAMATIC  ENOUGH  OR 
MASSIVE  ENOUGH.     SOME  WOULD  ARGUE  THAT  WE  NEED  TO  SPEND  HUGE  NEW 
SUMS  ON  SOME  PROGRAMS  ON  COMPETITIVENESS.     OTHERS  WOULD  ARGUE 
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THAT  WE  HEED  TO  ERECT  BARRIERS  TO  THE  IMPORTS  WHICH  ARB  FLOODING 
OUR  MARKETS.     BUT  I  THINK  THE  COMPETITIVENESS  PROBLEM  IS  MORE 
COMPLEX  THAN  THAT  AND  THAT  WE  NEED  TO  UNDERTAKE  MANY  DIFFERENT 
INITIATIVES  TO  HAVE  AN  IMPACT. 


WB  CANNOT  PURSUE  ANY  SINGLE  STRATEGY.     OUR  ECONOMY  AND 
THE  WORLD  ECONOMY  ARE  TOO  COMPLEX  FOR  ANY  LEVEL  OF  GOVERNMENT  - 
FEDERAL,  STATE  OR  LOCA',  -  TO  HAVE  A  MAJOR  IMPACT  ON  THE 
COMPETITIVENESS  OF  THE  PRIVATE  SECTOR.     THE  RESOURCES  OF 
GOVERNMENT  CAN  HELP  BUT  THE  PRIVATE  SECTOR  HAS  MANY  TIMES  THE 
RESOURCES  AVAILABLE  TO  IT. 


INDEED,    IN  MANY  WAYS  GOVERNMENT  C A KNOT  AFFECT  THE 
COMPETITIVENESS  OF  PRIVATE  BUSINESS.     THE  COMPETITIVENESS  OF  i 
FIRM  DEPENDS  IN  LARGE  PART  TO  THE  FORESIGHT  OF  ITS  MANAGEMENT 
THE  CREATIVITY  OF  ITS  TECHNICAL  PEOPLE.     THESE  ARE  QUALITIES  • 
CANNOT  BE  LEGISLATED. 


BUT,  TH?  GOVERNMENT  MAY  BE  ABLE  TO  SERVE  AS  A  PARTNER. 
THE  STATE  OR  LOCAL  GOVERNMENT  MAY  BE  A  MORE  SENSITIVE  AND  MORE 
CONSTRUCTIVE  PARTNER  THAN  CAN  BE  THE  FEDERAL  GOVERNMENT.  THE 
GOVERNMENT  CAN  ITOVIDE  SOME  LEADERSHIP.     IT  CAN  ENCOURAGE  RISK 
TA.::M3  AMD  IT  CAN  PROVIDE  INFORMATION. 

KHAT  THIS  PROPOSAL  SAYS  13  ?AH *  WE  KEED  h  OEC^NTf  .LIZED 
STRATEGY  WHICH  DrAWS  ON  THE  CREATIVITY  AND  INNOVATION  OP  KaNY 
SECTOR,  PUBLIC  AND  PRIVATE,   NON-PROFIT  A  HO  COMMERCIAL,  EDUCATiOfc 
AND  fR7.INl'NG. 
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BY  PURSUING  A  BROAD-BASED  AND  MULT I -FACETED  STRATEGY ,  WE 
ARE  MORE  LIKELY  TO  ENJOY  SUCCESS.     VAST  NEW  FEDERAL  PROGRAMS  HAVE 
A  POTENTIAL  FOR  DOING  HARM  AS  WELL  AS  GOOD,  ESPECIALLY   IF  THEY 
IMPEDE  OUR  EFFORTS  TO  CONTROL  THE  BUDGET  DEFICIT. 

GIVEN  THE  CONSTRAINTS  ON  FUNDING  ANY  NEW  FEDERAL 
GOVERNMENT  PROGRAMS ,  THE  FEDERAL  GOVERNMENT  CAN  START  BY  WORKING 
CONSTRUCTIVELY  WITH  STATE  AND  LOCAL  AGENCIES  WHICH  ARE  TAKING  THE 
LEAD  IN  STIMULATING  PRODUCTIVITY,  TECHNOLOGY  AND  INNOVATION.  IT 
CAN  AT  LEAST  HELP  US  ALL  TO  LCARN  ABOUT  THE  COMPLEX  CHALLENGE  WE 
FACE  FROM  INTERNATIONAL  COMPETITION. 

I  VIEW  S.  930  AS  NON-PARTISAN  AND  NON-CONTROVERSIAL. 
THE  AUTHORIZATION  FOR  THE  NEW  CENTER  IS  MODEST,  ONLY  $2  MILLION 
THE  FIRST  YEAR,  $3  MILLION  THE  SECOND  AND  $4  MILLION  THEREAFTER. 
THE  CENTER'S  POWERS  ARE  LIMITED  AND  IT  IS  PROHIBITED  FROM 
BECOMING  INVOLVED  IN  THE  ON-GOING  COMPETITION  AMONG  THE  STATE  AND 
LOCAL  GOVERNMENTS  ON  ECONOMIC  DEVELOPMENT.     THE  CENTER  WILL 
ENHANCE  THE  EFFECTIVENESS     OF  STATE  AND  LOCAL  GOVERNMENTS  AND  IT 
WILL  HELP  THE  FEDERAL  GOVERNMENT  TO  CHART  ITS  OWN  COMPETITIVENESS 
PROGRAMS. 

WE  CAN  ALL  BENEFIT  FROM  THE  INITIATIVES  OF  STATE  AND 
LOCAL  GOVERNMENTS  IF  WE  SHARE  INFORMATION  ABOUT  THEIR  SUCCESSES 
AND  FAILURES.     THE  CLEARINGHOUSE  CAN  BRING  US  TOGETHER  WITH 
INFORMATION,  WHICH  CAN  HELP  TO  BRING  US  TOGETHER  FOR  ACTION. 
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THE  CENTER  SPEAKS  OP  RISK  TAKING,  PARTNERSHIPS,  AND 
LONG-TERM  EFFORTS.     IT  IS  NOT  A  PANACEA.     IT  DOES  NOT  OVER- 
PROMISE*     IT  DOES  NOT  UNDERESTIMATE  THE  COMPLEXITIES  OF  THE 
CHALLENGE.     IT'S  A  MODEST  PROPOSAL  BUT  THEREIN  LIBS  IT  VIRTUE. 
IT  WILL  HELP,  IT  IS  CONSTRUCTIVE,   IT  IS  PRAGMATIC  AND  IT  IS 
SOMETHING  HE  CAN  COME  TOGETHER  TO  DO  NOW  WHILE  WE  DEBATE  GRANDER 
AND  MORE  CONTROVERSIAL  PROPOSALS. 


A  COPY  OF  THE  BILL  FOLLOWS. 
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100th  CONGRESS 

1ST  SE88I0N 


S.  930 


To  amend  the  Stevenson- Wydler  Technology  Innovation  Act  of  1980  to  establish 
a  Center  on  State  and  Local  Initiatives  on  Productivity,  Technology,  and 
Innovation,  and  for  other  purposes. 


IN  THE  SENATE  OF  THE  UNITED  STATES 

April  7  (legislative  day,  Mabch  SO),  1987 
Mr.  Bum  pees  introduced  the  following  bill;  which  was  read  twice  and  referred  to 
the  Committee  on  Commerce,  Science,  and  Transportation 


A  BILL 

To  amend  the  Stevenson- Wydler  Technology  Innovation  Act  of 
1980  to  establish  a  Center  on  State  and  Local  Initiatives  on 
Productivity,  Technology,  and  Innovation,  and  for  other 
purposes. 

1  Be  it  enacted  by  the  Senate  and  House  of  Representa- 

2  lives  of  the  United  States  of  America  in  Congress  assembled, 

3  SECTION  1.  SHORT  TITLE. 

4  This  Act  may  be  cited  ds  the  "Competitiveness 

5  Enhancement  Act  of.  1987". 
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1  SEC  2.  ESTABLISHMENT  OF  CENTER. 

2  (a)  Establishment.— The  Stevenson-Wydler  Tech- 

3  nology  Innovation  Act  of  1980  is  amende^  by  inserting  after 

4  section  5  the  following  new  section: 

5  "SEC  5 A.  CENTER  ON  STATE  AND  LOCAL  INITIATIVES  ON 

6  PRODUCTIVITY,  TECHNOLOGY,  AND  INNOVA- 

7  TION. 

8  "(a)  Establishment.— There  is  established  in  the 

9  Office  of  Productivity,  Technology,  and  Innovation  a  Center 

10  on  State  and  Local  Initiatives  on  Productivity,  Technology, 

11  and  Innovation.  The  Center  shall  be  headed  by  a  Director  for 

12  State  and  Local  Initiatives  on  Productivity,  Technology,  and 

13  Innovation,  who  shall  be  appointed  by  the  Secretary.  The 

14  Director  shall  report  ic  the  Secretary  through  the  Assistant 

15  Secmt&ry 

16  "(b)  Clearinghouse.— The  Center  shall  serve  as  a 

17  clearinghouse  of  information  on  initiatives  by  State  and  local 

18  governments  to  enhance  the  competitiveness  of  American 

19  businesses  through  the  stimulation  of  productivity,  technolo- 

20  gy,  and  innovation.  To  carry  out  the  preceding  sentence,  the 

21  Director  shall — 

22  "(1)  establish  relationships  with  State  and  local 

23  governments,  and  regional  and  multistate  organizations 

24  of  such  governments,  which  are  carrying  out  such 

25  initiatives; 
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1  "(2)  collect  information  on  the  nature,  extent,  and 

2  impact  of  such  initiatives,  particularly  information 

3  useful  to  State  and  local  government?  and  small 

4  businesses; 

5  "(3)  disseminate  information  collected  under  para- 

6  graph  (2)  to  Congress,  Federal  agencies,  State  and 

7  local  government  agencies,  and'  the  public; 

8  "(4)  publish  handbooks  and  materials  concerning 

9  methods  which  may  be  used  by  State  and  local  govern- 

10  ments  to  enhance  the  competitiveness  of  American 

11  businesses  through  the  stimulation  of  productivity, 

12  technology,  and  innovation;  and 

13  "(5)  hold  public  and  private  conferences  and 

14  seminars. 

15  "(c)  Evaluation  of  State  ana  Local  Initiatives.— (1)  The 

16  Director  shall — 

17  "(A)  evaluate  the  effectiveness  of  initiatives  by 

18  State  and  local  governments  to  enhance  the  competi- 

19  tiveness  of  American  businesses  through  the  stimula- 

20  tion  of  productivity,  technology,  and- innovation; 

21  "(B)  develop  methodologies  for  the  conduct  of  the 

22  evaluations  described  in  subparagraph  (A);  and 

23  "(C)  disseminate  information  concerning  the  effec- 

24  tiveness  of  any  initiative  evaluated  under  subparagraph 

25  (A)  and  any  methodology  developed  under  subpara- 
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1  graph  (B)  to  Federal  agencies,  the  Congress,  8tate  and 

2  local  governments,  and  the  public. 

3  "(2)  The  Director  may  only  conduct  an  evaluation  of  a 
4-  State  or  local  initiative  under  paragraph  (1HA)  and  dissemi- 

5  nate  information  regarding  the  effectiveness  of  any  initiative 

6  under  paragraph  UXQ  if  the  State  or  local  government  car- 

7  rying  out  such  initiative  consents  to  and  cooperates  with  such 

8  evaluation. 

9  "(3)  In  carrying  out  subparagraphs  (A)  and  (B)  of  para- 

10  graph  (1),  the  Director  may  enter  in*o  contracts  with  State 

11  and  local  governments  and  public  and  nonprofit  entities.  Any 

12  such  contract  may  provide  that  a  portion  of  the  costs  of  car- 

13  rying  out  such  contract  will  be  paid  by  another  Federal 

14  agency,  a  State  or  local  government,  c  a  public  or  nonprofit 

15  private  entity,  which  is  a  party  to  such  contract. 

16  "(4XA)  The  Director  shall  by  regulation  require  any 

17  public  or  nonprofit  private  entity  which  proposes  to  enter  into 

18  a  contract  under  paragraph  (3),  whether  by  advertising  or 

19  negotiation,  and  which  under  such  contract  will  pay  a  portion 

20  of  the  costs  of  carrying  out  such  contract,  to  provide  the  Di- 

21  rector,  prior  to  entering  into  any  such  contract,  with  all  rele- 

22  vant  information  bearing  on  whether  that  entity  nas  a  pos3i- 

23  ble  conflict  of  interest  with  respect  to  (i)  being  able  to  render 

24  impartial,  technically  sound,  or  objective  assistance  or  advice 

25  in  light  of  other  interests  or  relationships  with  other  persons 
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1  or  entities,  or  (n)  being  given  an  unfair  ,  competitive  advan- 

2  tage.  Such  entity  shall  insure,  in  accordance  with  regulations 

3  published  by  the  Director,  compliance  with  this  paragraph  by 

4  subcontractors  of  such  entity  who  are  engaged  to  perform 

5  similar  services. 

6  "(B)  The  Director  shall  not  enter  into  any  contract 

7  under  paragraph  (3)  unless  the.  Director  affirmatively  finds 

8  after  evaluating  all  such  information  and  any  other  relevant 

9  information  otherwise  available  to  the  Director,  either  that  (i) 

10  there  is  liti    or  no  likelihood  that  a  conflict  of  interest  would 

11  exist,  or  (ii)  that  such  conflict  has  been  avoided  after  appro- 

12  priate  conditions  have  been  included  in  such  contract.  Not- 

13  withstanding  the  preceding  sentence,  if  the  Director  deter- 

14  mines  that  such  conflict  of  interest  exists  and  that  such  con- 

15  flict  of  interest  cannot  be  avoided  by  including  appropriate 

16  conditions  in  such  contract,  the  Director  may  enter  into  such 

17  contract  if  the  Director  4etermines  that  it  is  in  the  best  inter- 

18  ests  of  the  United  Slates  to  do  so  and  includes  appropriate 

19  conditions  in  such  contract  to  mitigate  such  conflict. 

20  "(C)  The  Director  shall  publish  rules  for  the  implemen- 

21  tation  of  this  paragraph  in  accordance  with  section  553  of 

22  title  5,  United  States  Code,  as  soon  as  possible  after  the  date 

23  of  enactment  of  this  section  but  in  no  event  later  than  180 

24  days  after  such  date. 
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1  "(d)  Impbovekents  in  Fedbbal  Pbooeams.— The 

2  Director  shall — 

3  "(1)  study  ways  in  which  Federal  agencies  ean 

4  ■      use  existing  policies  and  programs  to  assist  State  and 

5  local  governments  ia  carrying  out  initiatives  to  enhance 

6  the  competitiveness  of  American  businesses  through 

7  the  stimulation  of  productivity,  technology,  and  innova- 

8  tion; 

9  "(2)  make  periodic  recommendations  to  the  Secre- 

10  tary  through  the  Assistant  Secretary,  concerning  modi- 

11  fications  in  such  policies  and  programs  which  would 

12  improve  such  assistance;  and 

13  "(3)  convene  meetings  and  conferences  of  Federal, 

14  State,  and  local  officials  in  order  to  cany  out  joint  and 

15  cooperative  initiatives  to  enhance  the  competitiveness 

16  of  American  businesses  through  the  stimulation  of  pro- 
•17        ductivity,  technology,  and  innovation. 

18  "(e)  Advice  and  Technical  Assistance.— On  re- 

19  quest  of  a  State  or  local  government,  the  Director  shall— 

20  "(1)  advise  such  government  with  respect  to  ini- 

21  tiatives  undertaken  by  such  government  to  enhance  the 
competitiveness  of  American  businesses  through  the 
stimulation  of  productivity,  technology,  -.nd  innovation; 

"(2)  provide  technical  assistance  to  such  govern- 
25        ment  with  respect  to  such  initiatives;  and 
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1  "(3)  assist   such  government   in  determining 

2  sources  of  assistance  from  other  Federal  agenciea 

3  which  may  be  available  to  support  such  initiatives. 

4  "(0  Genbbic  Rbsbabch.— The  Director  shall— 

5  "(1)  conduct,  or  support  the  conduct  of,  generic 

6  research  on — 

7  "(A)  the  process  of  stimulating  productivity,- 

8  technology,  and  innovation;  and 

9  "(B)  methodologies  for  the  evaluation  of  ini- 

10  tiatives  by  State  and  local  governments  to  en- 

11  hance  the  competitiveness  of  American  businesses 

12  through  the  stimulation  of  productivity,  technolo- 

13  gy,  and  innovation;  and 

14  "(2)  make  the  results  of  such  research  available  to 

15  Federal  agencies,  the  Congress,  State  and  local  gov- 
IS  emments,  and  the  public. 

17  "(g)  Annual  Repobt.— The  Director  shall  prepare 


18  and  transmit  to  the  Congress  an  annual  report  on  initiatives 

19  by  State  and  local  governments  to  enhance  the  competitive- 

20  ness  of  American  businesses  through  the  stimulation  of  pro- 

21  ductivity,  technology,  and  innovation.  Each  report  required 

22  by  this  section  shall  contain — 

23  "(1)  a  description  of  such  initiatives; 

24  "(2)  summaries  of  evaluations  conducted  by  the 

25  Director  under  subsection  (c); 
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"<3)  a  description  of  any  research  supported  by 
the  Director  under  subsection  (0  and  of  the  findings 
and  conclusions  of  such  research;  and 

"(4)  recommendations  for  activities  by  Federal 
agencies  to  support  State  and  local  initiatives  to  en- 
hance the  competitiveness  of  .American  businesses 
through  the  stimulation  of  productivity,  technology, 
and  innovation. 

"(h)  Focus  OP  Activities. — In  carrying  out  the  pre- 
ceding subsections,  the  Director  shall  ensure  that  activities  of 
the  Center  focus  on — 

"(1)  State  and  local  initiatives  to  stimulate  the 
formation  of  new  small  businesses,  to  increase  the  com- 
petitiveness of  industries,  and  to  create  a  favorable  cli- 
mate ior  entrepreneurs; 

"(2)  State  and  local  initiatives  involving  coopera- 
tion among  government  agencies,  regional  organiza- 
tions, businesses,  labor  organizations,  and  nonprofit 
institutions; 

"(3)  State  and  local  initiates  to— 

"(A)  gaA,ier  and  disseminate  information; 
"(B)  promote  research  and  development; 
"(C)  foster  tooperation  between  labor  ai«d 
management; 

"(D)  generate  venture  capital; 
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1  "(E)  assist  in  the  development  of  human  re- 

2  sources  through  technology  and  innovation; 

3  "(F)  organize  partnerships  among  businesses 

4  and  educational  institutions;. 

5  "(G)  expedite  the  transfer  of  technology; 

6  "(H)  provide  training  in  entrepreueurship; 

7  "(I)  Laprove  management  and  technical 

8  effectiveness  of  technology;  and 

9  "(J)  assist  in  makmg  technology  available  for 

10  commercial  use;  and 

11  "(4)  State  and  local  initiatives  to  encourage  the 

12  establishment  of  flexible,  computer-integrated  manufac- 

13  turing  systems. 

14  "(i)  Limitations.— (1)  The  Director  shall  not — 

15  "(A)  provide  financial  assistance  to  a  State  or 

16  local  government  to  support  the  implementation  of  any 

17  initiative  to  enhance  the  competitiveness  of  American 

18  businesses  through  the  stimulation  of  productivity, 

19  technology,  and  innovation,  other  than  any  financial 

20  assistance  which  is  necessary  for  the  conduct  of  an 

21  evaluation  of  such  an  initiative  under  subsection  (c); 

22  "(B)  provide  financial  assistance  to  support  State 

23  and  local  government  initiatives  to  stimulate  economic 

24  djvelopment  through  the  conduct  of  public  works  or 

25  the  repair  or  replacement  of  infrastructure; 
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1  "(O  provide  any  assistance  to  a  State  or  local 

2  government  in  efforts  to  encourage  a  private  business 

3  to  locate  any  facility  in  a  State  or  local  jurisdiction  or 

4  to  relocate  any  facility  from  one  State  or  local  jurisdic- 

5  tdon  to  another;  and 

6  "(D)  consider  any  issue  included  in  a  specific 

7  labor-management  agreemeitf;  without  the  consent  and 

8  cooperation  of  all  parties  to  the  agreement. 

9  "(2)  The  Director  may  conduct,  or  provide  for  the  con- 

10  duct  of,  research  with  respect  to  matters  described  in  sub- 

1 1  paragraphs  (B)  and  (C)  of  paragraph  (1). 

12  "(j)  Regional  Offices.— In  fiscal  year  1989  and  each 

13  of  the  succeeding  fiscal  years,  to  cany  out  this  section,  the 

14  Director  shall  assign  professional  personnel  of  the  Center  to 

15  regional  officers  of  the  Department  of  Commerce. 

16  "(k)  Administration.— (1)  The  Secretary  shall  carry 

17  out  paragraphs  (7)  and  (8)  of  section  5(c)  tb-ough  the 

18  Director. 

19  "(2)  In  carrying  out  this  section,  tbe  Director — 

20  "(A)  shall  work  closely  wifh  other  Federal  agen- 

21  cies,  including  the  Department  of  Agriculture,  the  De- 

22  partment  of  Defense,  the  Department  of  Labor,  the 

23  National  Science  Foundation,  and  the  Small  Business 

24  Administration; 
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1  "(B)  may,  jointly  with  other  Federal  agencies, 

2  enter  into  contracts  with  public  and  nonprofit  *  private 
S  entities;  and 

4  "(C)  shall,  work  closely  with  Federal,  State,  and 

5  local  agencies  responsible  for  enhancing  export  oppor- 

6  tunities  for  United  States  businesses. 

7  "(1)  Advisoey  Boabiv— The  Director  shall  establish 

8  an  advisory  board  to  advise  the  Assistant  Secretary  and  the 

9  Director  on  the  policies,  priorities,  and  activities  (if  the 

10  Center.  Tin?  advisory  board  shall  include  a  broad  range  of 

11  members,  including  officers  of  Stare  and  local  governments, 

12  leaders  in  business  and  labor,  and  experts  on  productivity, 

13  technology,  and  innovation.  The  advisory  board  may  make 

14  recommendations  to  the  Assistant  Secretary,  the  Director, 

15  and  the  Congress  concerning  ways  in  which  Federal  agencies 

16  can  use  existing  policies  and  programs  to  assist  State  and 

17  local  governments  in  csbTying  out  initiatives  to  enhance  the 

18  competitiveness  of  American  business  through  the  stimulation 

19  of  productivity,  technology,  and  innovation. 

20  "(m)    AUTHORIZATION    OP    APPROPRIATIONS.— To 

21  carry  out  this  section,  there  are  authorized  to  be  appropriated 

22  $2,000,000  for  fiscal  year  1988,  $3,000,000  for  fiscal  year 

23  1989,  and  $4,000,000  for  fiscal  year  1990  and  each  of  the 

24  succeeding  fiscal  years.  Amounts  appropriated  under  this 

25  subsection  shall  remain  available  until  expended.". 
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1  (W  Definitions. — Section  4  of  such  Act  is  amended  by 

2  adding  at  the  end  thereof  the  following  new  paragraphs: 

3  "(13)  'Center'  means  the  Center  on  State  and 

4  Local  Initiatives  on  Productivity,  Technology,  and  In- 

5  novation  established  by  section  5A. 

6  "(14)  Director'  means  the  Director  for  State  and 

7  Local  Initiatives  on  Productivity,  Technology,  and  In- 

8  novation  appointed  under  section  5A(a).". 

9  "(c)  Reporting  by  Assistant  Secretary.— Section 

10  5<b)  of  such  Act  is  amended  by  adding  at  the  end  thereof  the 

11  following  new  sentence:  "The  Assistant  Secretary  shall 

12  report  directly  to  the  Secretary.". 
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Mr.  C  airman,  thank  you  lor  giving  me  the  opportunity  to  discuss  the  need  to  expand  our 
nation's  technological  research  el  forts  in  order  to  improve  our  nation's  competitiveness. 

There's  no  doubt  that  competitiveness  is  the  buzz  word  ol  the  100th  Congress.  And  lor 
good  reason  -  U.S.  manulactunng  t echnolog y  has  not  lared  well  recently  against  loreign 
competition.  One  industry  alter  another  has  lallen  to  oil-shore  competitors  oil ering 
well-made  products  at  low  prices.  As  third  world  labor  costs  rise,  the  quality  ol  a 
manufactured  product  will  increasingly  determine  its  success  in  the  marketplace. 

I  understand  that  this  subcommittee  will  soon  consider  legislation  to  create  a  new  avenue 
ol  federal,  state  and  private  sector  cooperation  through  the  establishment  ol  an  industrial 
extension  service  program.  I  would  like  to  lend  my  support  lor  this  concept  at  this  time 
and  share  with  you  a  program  -  that's  already  in  its  beginning  stages  -  that  has  a  similar 
cooperative  structure. 

Welding  and  joining  are  among  the  least  understood  and  appreciated  aspects  ol 
manulactunng.  Man  y  people  think  ol  welding  as  »ometrung  you  can  learn  in  a  school  that 
advertises  on  the  back  ol  a  matchbook.  Yet  this  technology  is  a  critical  factor  in  product 
qualit  yt  Forty  per  cent  ol  all  manufactured  goods  in  the  market  tcxlay  have  welding  as  a 
primary  component  ol  production:  automobiles,  jet  aircralt,  containment  vessels,  piping 
and  dozens  ol  otner  products  ranging  lrom  simple  household  pots  to  our  most  advanced 
weaponry.  Likewise,  thelailureol  weld:,  is  the  most  common  lault  ol  manufactured 
goods,  bridges,  and  pipelines.  And  yet  the  U.S.  government  has  done  little  to  develop 
advanced  welding  technology  or  transfer  those  technologies  to  American  industry. 

Great  Britain,  the  Soviet  Union,  East  German yv  and  Japan,  have  spent  tremendous 
amounts  ol  money  on  research  and  development  ol  this  critical  technology  As  a  first 
step  toward  providing  a  national  center  in  this  countr  y,  two  institutions  —  the  Oregon 
Graduate  Center  in  Beaverton,  Oregon  and  the  Edison  Welding  Institute  in  Columbus,  Ohio 
—  have  joined  lorces  with  167  American  companies  —  representing  every  region  of  this 
country-  to  launch  this  nation's  first  welding  technology  and  development  ell  ort.  This 
unique  partnership  is  working  to  create  a  national  welding  technologycenter  that  is 
closel  ylinked  to  industrial  needs.  The  center  will  provide  engineers  and  materials 
scientists  with  educational  opportunities  in  order  to  directly  transfer  new  technology  to 
American  industr  y. 

This  enterprise  is  in  the  earl  y stages,  and,  as  yet,  the  federal  government  has  not  pla  yeo  a 
role.  This  has  limited  the  abilit  y  ol  these  institutions  to  aggressive!  y  establish  a  trul  y 
national  program  -  and  there  are  no  other  eflorts  like  this  in  the  United  States  at  this 
time.  The  opportunit  ynow  exists  lor  a  small  —  but  significant  —  federal  role. 

With  a  small,  financial  boost  lrom  the  federal  government,  the  Oregon  Graduate  Center 
and  the  Edison  Welding  Institute  could  complete  the  expansion  ol  the  lacilities  «  both 
Oregon  and  Ohio,  as  well  as  seed  at  least  one  new  regional  welding  technolog  y center  at 
an  American  research  umversit  y.  In  addition,  a  nation**  educational  curriculum  would  be 
established  so  that  practicing  engineers  would  be  able  to  share  their  knowledge  with 
manulacturing  lirms. 
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After  three  years  of  operation,  federal  funds  would  be  completely  phased  out  and  the  lull 
responsibility  lor  funding  the  national  welding  technology  center  would  fall  totnose 
industries  that  dircctlybenef  it  from  its  work? 

In  myview,  K's  this  tjpe  of  partnership,  combining  state  and  federal  dollars  with  private 
sector  resources,  that  can  put  our  nation  back  on  the  fast  trick  to  regain  its  competitive 
n  th««'^  ™rk«P>«c*  *  is  myhopethat  the  committee  authorize  this  program, 
as  well  as  other  technologycentcrs  that  follow  this  model  of  combined  effort,  in  its 
amendments.  1 

Thank  you  again,  for  allowing  me  this  opportunit  y  to  discuss  this  issue, 

OHO 


rrs 

erJc  .  737 


735 

tMr.  BoraiJmT^Thank  you,  Mr.  Chairman. 
.  I,  ^  looking  particularly  forward  to  today's  competitiveness 
hearing  )>e&use  we're  going  .to  have  a  chance  to  examine  some 
ways  we  "<^'buUd  'on'ihnovatiye  state  programs. 

T^rougKout  our  review  of  competitiveness  this  year,  in  almost 
every;  discussion,  whatever  the  specific  topic,  whatever  our  specific 
questions,, our  expert  witnesses  have  volunteered  the  same  two  ob- 
servations $gain  and  again: 

First,  the  real  innovations  in  technology  policy  are  happening, 
and  should'  happen,  atHhe  same,  not  the  national,  level. 

Second,  su&^fuF^Knology  transfer  requires  direct,  regular, 
orie-6n-one  himan  contact.  As  Dr.  Robert  Pry  testified  before  us 
Isust  month;  .tecfeplogy  transfer  is  a  contact  sport. 
'  These  conclusioEfe  ^shbuldn't  surprise  us.  They  have  been  made 
repeatedly  over  the  years  in  all  those  ignored  reports  that  have 
saved  untold  jobs-at  paper  mills. 

In  1971,  for  example,  a  report  by  the  National  Governors'  Asso- 
ciation stated,  and*  I  quote,  'An  examination  of  experience  under 
the  State  Technical  Services  Act  of  1965  shows  that  field  service 
programs  were  most  effective  in  solving  problems."  A  year  or  so 
earlier  a  studv  of  the  same  law  by  Arthur  D.  Little,  Inc.  recom- 
mended that  'field  services  which  are  oriented  towards  problem- 
solving  should  receive  increasing  emphasis  through  Increased  budg- 
ets and  more  personnel." 

Congress  ignored  those  conclusions,  allowed  the  State  Technical 
Services  Act  to  expire,  and  many  state  prograras  died  with  *u 

Bet  there's  been  a  rebirth  of  interest  in  such  technology  transfer 
programs  in  recent  years,  and  this  time  the  states  are  leading  the 
way.  Using  the  time-honored  model  of  pgricultural  extension,  nu- 
merous states  are  moving  to  create  industrial  extension  services. 

Instead  of  casting  about  for  „xpensi\  a  untried  remedies  for  our 
economic  ills,  instead  of  establishing  gargantuan  federal  agencies 
that  only  reinforce  industry'  lethargy,  we  ought  to  build  on  those 
state  programs  to  revitalize;  our  economy. 

President  Frank  Rhodes  of  Cornell  University,  who  v.\ll  testify 
later  this  morning,  has  championed  this  idea,  and  I  plan  to  intro- 
duce legislation  with  my  colleague,  Congressman  Buddy  MacKay, 
in  the  next  week  or  so  that  v/ould  provide  technical  and  financial 
assistance  to  state  industrial  extension  programs. 

The  Federal  Government  has  a  definite  interest  in  seeing  these 
state  programs  succeed.  They  represent  the  best  possible  method  of 
ensuring  that  the  results  of  federal,  and  federally  funded,  research 
are  appiied  by  small  and  medium-sized  businesses.  And  that's  the 
key  to  our  future  prosperity. 

All  the  federal  technology  trans^r  programs  in  the  world,  all  of 
the  Executive  Orders,  such  as  the  fine  one  our  distinguished  wit- 
nesses will  discuss  this  morning,  will  be  stymied  if  we  don't  work 
with  state  and  local  governments. 

The  form  of  our  bill  is  still  fluid,  arA  I'm  eager  to  hear  sugges- 
tions on  how  precisely  to  take  advantage  of  state  efforts.  But  the 
principle  upon  which  the  bill  is  based  is  solid— federal,  state  and 
local  governments  must  work  together  to  help  revitalize  our 
economy. 
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This  is  simply  an  . old  idea  whose  time  has  come.  Or  as  T.S.  Eliot 
•°pCf«T^°Je'  on  w?tehtier  matters,  "And  the  end  of  all  our  explor- 
•mg/Win  be  to  arrive  here, .we  started/And  know  the  place  for  the 
tf.    .  firsfetime.  -  ,t 

'T^aiMc'you^'^dhairman.'' 
;     '  -M\T4^5?N-r Thank  you,  Mr.  Boehlert. 

a  That  proposal  is  going  to  have  the  direct  attention  of  this  sub- 

^mnuttee.  It  certainly  is  moving  in  areas  where  there  has  been 
,.•       traditional  raco^tioa.  of  the  legitimacy  of  the  federal  role  as  well. 
-  '    WW  &  W  ^  a  -great  ,  help  in  developing  the  kind  of  broad 
;     agreement  necessary  to  come  to  a  successful  conclusion  in  this  Con- 
v  oo  we  are  looking  forward  to  working  with  you.  oh  that. 

We.  have  a  call  to,  .vote.  I  particularly  fregret  that  because  we 
have  been  so  delayed,  but  I  think  we  should  respond  to  it.  I  had 
wondered  whether  we  might  have  the  time  to  take  your  oral  state- 
ment, Dr.  Graham,  but  there  isn't  enough  time.  So  with  apologies 
forhow  inefficient  our  system  is,  let's  suspend  for  10  minutes. 
[Recess.] 

Mr.  Walgren.  Well,  let  us  begin. 
Yes,  sir.  Arewe  all  set? 

Our  first  witness  then  will  be  Dr.  Graham,  the  Director  of  the 
Office  of  Science  and  Technology  Policy. 

Your  written  statement,  Dr.  Graham,  will  be  incorporated  in  the 
record  that  we  make  for  these  healings,  and  for  the  use  of  all  who 
are  interested  in  it.  You  may  feel  free  to  diverge  from  your  submis- 
sion in  any  way  that  you  feel  would  underscore  and  highlight  the 
points  that  you  would  like  to  emphasize.  So  welcome  to  the  Com- 
mittee. We  are  pleased  you  are  here. 

STATEMENT  OF  DR.  WILLIAM  R  GRAHAM,  SCIENCE  ADVISER  TO 
THE  PRESIDENT,  AND  DIRECTOR  OF  THE  OFFICE  OF  SCIENCE 
AND  TECHNOLOGY  POLICY,  EXECUTIVE  OFFICE  OF  THE 
PRESIDENT 

Dr.  Graham.  Thank  you  very  much,  Mr.  Chairman,  Members  of 
the  Committee. 

It  is  certainly  a  pleasure  to  appear  before  you  to  discuss  Execu- 
tive Order  12b91,  entitled  "Facilitating  Access  to  Science  and  Tech- 

5a¥&  •  an  Executive  0rder  released  by  President  Reagan  on  April 
10  of  this  year. 

.uTh^,Pfrice,.0,f,Science  and  Technology  Policy,  OSTP,  as  we  call  it, 
the  Office  of  Management  and  Budget,  and  the  Economic  Policy 
Council,  have  all  worked  with  executive  agencies  to  assist  the 
President  in  formulating  this  Executive  Order. 

While  the  competitiveness  issue  has  emerged  as  a  major  new 
policy  thrust,  both  at  home  and  abroad,  the  Reagan  Administration 
has  long  recognized  the  critical  import  of  the  nation's  ability  to 
compete  m  an  increasingly  global  marketplace. 

According  to  the  report  of  the  President's  Commission  on  Indus- 
trial Competitiveness,  issued  in  1985,  and  I  quote: 

Competitiveness  is  the  degree  to  which  a  nation  can,  under  free  and  fair  market 
conditions,  produce  goods  and  services  that  meet  the  test  of  international  markets, 
vhile  simultaneously  maintaining  or  expanding  the  real  income  of  its  citizens. 

*  t  /•<»  } 
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While  noting  that  America's  ability  to  compete  in  world  markets 
was  eroding, and  increases  in  our  productivity  and  commitment  to 
high  quality  production  had  declined  relative  to  other  nations,  the 
commission,  strongly  reaffirmed  that  America's  most  valuable  long 
tenn  asset  in  the  high  stakes  competitiveness  game  is  our  unparal- 
leled" science  and  technology  enterprise.  And,  I  might  add,  the  men 
and  women  who  make  the  substance  of  that  high  technology  enter- 
prise, the.,educated  arid  skilled  and  dedicated  work  force  that  we 
have  in  this  country  in  advanced  science,  as  in  other  areas. 

Since  World  War  II,  America's  great  reservoir  of  talented  scien- 
tists and  engineers  have  set  the  pace  in  world  class  scier-'fic  dis- 
coveries and  technological  innovationr  that  have  fueled  o^r  na- 
tion's economic  prosperity,  guaranteed  our  national  security  and 
vastly  improved  the  quality  of  life  throughout  the  world. 

Yet  while  applauding  this  achievement,  the  commission  stressed 
that  we  cannot  take  this  national  treasure  for  granted,  and  we 
cannot  become  complacent,  but  rather  we  must  strive  to  maintain 
and  enhance  this  key  competitive  advantage  and  continually  up- 
grade and  strengthen  our  national  commitment  to  science  and 
technology. 

President  Reagan  has  long  been  the  strongest  advocate  of  that 
view,  and  has  made  sustained  support  of  science  and  technology  a 
cornerstone  of  this  Administration  s  policies.  During  his  tenure  to 
date,  we  have  witnessed  a  major  expansion  in  our  national  invest- 
ment in  science  and  technology,  and  a  firm  recognition  that  the 
primary  role  of  government  is  to  support  basic  research  at  our  uni- 
versities and  our  national  laboratories,  and  that  the  role  of  indus- 
try in  our  private  sector  is  primarily  to  translate  new  knowledge  to 
innovative  technologies  and  to  bring  high  quality  products  to  the 
global  marketplace  to  benefit  both  our  producers  and  our  consum- 
ers. 

^  I  highlight  these  well-known  points  today  to  underscore  the  con- 
tinuity of  this  administration's  policies  in  science  and  technology, 
and  to  emphasize  that  the  President's  competitiveness  iscue  in  sci- 
ence and  technology  marks  not  only  the  culmination  of  earlier 
years  of  work,  but  most  importantly,  a  redoubling  of  our  national 
commitment  to  science  and  technology  and  the  promise  that  it 
holds  for  the  future  of  our  Nation. 

Now  let  me  turn  to  the  specifics  of  the  competitiveness  initiative, 
and  then  discuss  some  of  the  key  features  in  Executive  Order 
12591,  including  actions  now  underway  in  the  Executive  Branch  to 
implement  the  order's  directives. 

The  intent  to  issue  the  Executive  Order  was  announced  by  the 
President  in  his  Quest  for  Excellence  legislation  message  sent  to 
Congress  on  January  27th,  1987,  along  with  his  State  of  the  Union. 
In  this  message,  the  President  outlined  a  broad  goal  to  commence  a 
new  quest  for  excellence  to  produce  the  third  great  American  cen- 
tury. Therein  the  President  spelled  out  how  the  nation  could  pre- 
pare for  the  challenges  of  the  future  and  seize  opportunities  to 
expand  our  standard  of  living  and  maintain  our  national  security. 
He  challenged  business,  labor,  educators,  and  families  to  strive  for 
excellence,  to  attain  competitive  preeminence  and,  in  so  doing,  he 
promised  that  the  government  would  play  a  strong  role  in  revitaliz- 
ing the  nation  through  a  six-part  initiative  aimed  at,  first,  increas- 


738 


ing  investment  in  human  capital;  second,  in  protecting  intellectual 
property,  one  of  the  fruits  of  that  capital;  third,  in  enacting  essen- 
tial legal  and  regulatory  reforms;  fourth,  in  shaping  the  interna- 
tional economic  environment,  so  much  with  us  today;  fifth,  in 
elimmatk£  the  budget  deficit;  and  sixth,  in  promoting  the  develop- 
ment of  science  and  technology. 

Yet,  as  the  President  pointed  out,  no  government  plan  or  pro- 
gram is  capable  of  enacting  such  sweeping  change  in  reform.  All  of 
the  federal  spending  in  the  land  cannot  buy  excellence.  It  must 
occur  as  a  part  of  the  natural  instinct  of  free  people  to  compete  for 
th','  nighest  standard. 

In i  addressing  the  science  and  technology  component  of  his  com- 
petitiveness initiative,  the  President  stated  that  our  nation's  sci- 
enw  Jf  technol°gy  Policy  must  serve  three  broad  objectives: 

First,  generating  new  knowledge  in  the  science  and  advanced 
technologies;  second,  swiftly  transferring  technologies  to  American 
industry,  who  will  then  take  it  to  the  marketplace;  and  third,  ex- 
panding the  nation  s  talent  base  in  science  and  technology  fields 

To  meet  these  national  objectives,  the  President  announced  a 
number  of  bold  measures  to  breathe  substance  and  depth  into  his 
initiative,  including  doubling  the  budgetary  commitment  to  the  Na- 
tional bcience  Foundation  s  program  over  a  five-year  period— that 
on  top  of  a  more  than  50  percent  increase  in  the  NS?  budget  since 
the  beginning  of  this  decade;  establisliing  a  number  of  new  govern- 
ment-private science  and  technology  centers,  based  at  U.S.  univer- 
sities. And  these  centers,  like  the  engineering  research  centers  1 
will  describe  in  a  moment,  will  draw  very  heavily  upon  initiative, 
the  leadership  and  the  cooperation  of  the  universities  themselves, 
private  industry  and  the  state  and  regional  governments  which 
support  those  activities;  third,  initiating  a  technology  share  in  a 
people-to-people  exchange  program. 

And  the  President  announced  his  intention  to  issue  an  Executive 
Urder  to  facilitate  access  to  science  and  technology  to  ensure  that 
federal  agencies  and  laboratories  assist  universities  and  private 
sector  in  broadening  our  technology  base  by  moving  new  knowl- 
edge from  the  research  laboratory  into  the  development  of  new 
products  and  processes;  something  this  country  has  done  very  well 
in  the  past,  something  some  of  our  foreign  competitors  are  doing  in 
so-ie  areas  even  better  today,  and  something  that  we  must  certain- 
ly emphasize  in  the  future. 

.The  President  has  vested  implementing  responsibilities  for  spe- 
cific actions  in  a  number  of  departments  and  agencies.  As  the  Di- 
rector of  Office  of  Science  and  Technology  Policy,  I  have  been  di- 
rected to  convene  an  interagency  task  force  to  report  to  the  Presi- 
dent on  the  progress  and  problems  with  technology  transfer  from 
the  Federal  laboratories.  My  staff  and  I  will  l-e  working  closely 
with  relevant  agencies  to  assist  them  in  fulfilling  their  responsibil- 
ities, and  to  monitor  their- progress. 

Toward  that  end,  I  would  like  to  highlight  three  problems  ad- 
dressed in  the  Executive  Order  that  are  a  particular  priority  to 

These  are  the  basic  science  and  technology  centers  that  I  just 
mentioned;  technology  transfer  from  federal  lphoratories  to  the  pri- 
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vate  sector;  and  international  science  and  technology  and  policy  as- 
sociated with  that. 

As  you  know,  the  concept  of  basic  science  and  technology  centers, 
established  with  significant  participation  from  U.S.  universities, 
government,  including  local  and  state  government,  and  industry, 
builds  uppn  the  interdisciplinary  approach  to  research  first  demon- 
strated in  practice  by  the  National  Science  Foundation's  engineer- 
ing'research  centers.  The  engineering  research  center  initiative 
arpse  from  OSTP  and  from  the  National  Science  Foundation  in  the 
early  1980s,  based  on,  our  shared  premise  that  joint  university-in- 
dustry programs  that  foster  cross  disciplinary  exchange  and  forge 
new  institutional  linkageis  stimulate  creative  research  environ- 
ments ahcr  promote  the  most  effective  and  long  last  technology 
transfer. 

The  climate  of  cooperation  and  exchange  of  ideas  engendered  by 
these  interdisciplinary  centers  will  advance  our  program  in  the 
forefront  areas  that  transcend  traditional  disciplinary  boundaries, 
and  at  the  same  time  expedite  the  timely  transfer  of  innovation 
and  technology  to  the  private  sector. 

The  Executive  Order  encourages  other  agenciec  and  departments 
to  draw  upon  and  to  adapt  and  adopt  the  ERC  model— that  is  the 
engineering  research  center  model— to  establish  interdisciplinary 
science  and  technology  centers  to  advance  their  respective  mis- 
sions. In  particular,  NASA,  the  Department  of  Energy,  the  Depart- 
ment of  Commerce,  Defense,  and  the  National  Institute  of  Health 
are  agencies  well  suited  to  adopt  the  science  and  technology  center 
concept  and  make  a  long-term  contribution  to  technological  innova- 
tion in  areas  of  great  significance  to  the  nation's  economic  competi- 
tiveness. 

Accordingly,  I  am  requesting  that  each  agency  head  establish  a 
reporting  procedure  to  p^vide  an  assessment  of  ongoing  programs 
compatible  with  these  programs  proposed  in  future  budgets,  which 
I  will  use  for  reporting  progress  to  the  President. 

Concerning  technology  transfer  from  Federal  laboratories  to  the 
private  sector,  the  Federal  Technology  Transfer  Act  of  1986  inarms 
a  milestone  in  the  Administration's  efforts  to  help  shape  an  envi- 
ronment conducive  to  research  innovation,  and  ths  swift  transla- 
tion of  new  discoveries  into  commercially  viable  and  competitive 
products,  and  the  Congress  is  to  be  greatly  praised  for  passing  that 
act. 

The  act  also  recognizes  the  inherent  economic  value  of  federally 
sponsored  basic  research  and  enables  our  Federal  laboratory  direc- 
tors to  control  foreign  access  to  these  great  national  scientific 
assets  on  the  basis  of  equity  and  reciprocal  access. 

The  Executive  Order  builds  upon  the  Technology  Transfer  Act  of 
1986,  and  directs  executive  agency  and  department  heads  to  stimu- 
late collaborative  activities  artiong  Federal  laboratories,  State  and 
local  governments,  universities  and  the  private  sector,  to  assist  in 
the  transfer  of  technology  to  the  marketplace,  and  to  delegate  au- 
thority to  laboratory  directors  to  manage  intellectual  property 
patent  rights,  and  license  arrangements  to  promote  commercializa- 
tion. 
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As  science  advisor  to  the  President,  I  will  be  w  irking  closely 
with  the  laboratories  and  senior  leadership  in  Washington  to  facili- 
tate implementation  of  the  Executive  Order. 

One  area'  that  requires  further  attention  is  the  role  of  the  gov- 
ernment contractors  at  Federal  laboratories,  and  how  we  should 
balance  the  contractor's  responsibilities  to  their  government  mis- 
sion and  still  provide  the  latitude  needed  for  the  laboratories  to 
make  contributions  to  private  sector  and  the  economy  at  large,  and 
to  draw  upon  their  research  tb  dp  so. 

To  address  that  issue  and  other  related  concerns,  OSTP  will  con- 
vene an  interagency  task  force  comprised  ofihe  heads  of  agencies 
and  the  directors,  of  representative  Federal  laboratories  to  share  in- 
formation about.effective  mechanisms  for  technology  transfer,  and 
develop  initiatives  to  take  advantage  of  new  technologies  as  rapidly 
as  possible,  with  emphasis, on  breakthrough  areas,  such  as  high 
temperature:  su^rcohductivity, 

Vfe  will  identify  creative  approaches  lo  technology  transfer,  such 
as  those  that  are  being  developed  by  the  State  and  local  govern- 
ments, by  the  Federal  laboratories  themselves,  and  the  universi- 
ties, and  report  progress  and  p^blems  to  the  President. 

Specifically  the  report  will  include  a  listing  of  current  technology 
transfer  programs,  and  an  assessment  of  their  effectiveness,  identi- 
fication of  new  and  creative  approaches  for  technology  transfer  to 
serve  as  models  for  all;  criteria  to  assess  the  effectiveness  and 
impact  on  the  nation's  economy  of  planned  and  future  technology 
transfer  efforts;  a  compilation  and  evaluation  of  the  technology 
share  programs  and  related  cooperative  research  and  development 
venture  programs. 

Pursuant  to  my  responsibilities  in  this  area,  I  recently  requested 
the  White  House  Science  Council  to  review  the  draft  Executive 
Order.  The  council,  interestingly  enough,  has  two  former  heads  of 
national  laboratories  on  it,  as  well  as  a  formex'  senior  official  of  a 
previous  administration  who  had  responsibility  over  several  nation- 
al agency  laboratories. 

The  council  recommended  a  more  distributed  authority  for  nego- 
tiating the  disposition  of  intellectual  property  and  for  establishing 
collaborative  research  agreements.  In  the  White  House  ence 
Council's  view,  private  industry,  universities,  and  State  govern- 
ments would  be  more  likely  to  seek  research  products  from  federal 
laboratories  if  they  knew  they  could  negotiate  directly  with  the 
local  laboratory  management  the  rights  to  intellectual  property. 

That  issue  is  one  that  we  will  certainly  address  and  explore  more 
fully  in  our  interagency  task  force,  and  one  which,  I  might  add, 
several  of  the  agencies  of  the  government  are  already  pursuing 
quite  vigorously  with  a  diversity  of  approaches  appropriate  to  their 
own  missions. 

As  many  of  you  are  aware,  right  now  we  are  faced  with  a  recent 
breakthrough  in  superconductivity  accomplished  in  substantial 
part  by  fairly  supportive  researchers.  Work  that  has  profound  com- 
mercial implications,  in  my  view. 

I  am  pleased  to  report  that  the  Executive  Office  is  providing  the 
leadership  for  a  multi-agenc*  effort  to  facilitate  the  transfer  of  this 
research  from  our  laboratories  to  our  private  sector— that  is,  our 
industrial  corporations. 
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The  Office  of  Science  and  Technology  Policy  is  organizing  a  sig- 
nificant meeting  in  Washington  this  summer,  and  we  are  doing 
this  in  cooperation  with  the  Department  of  Energy  and  other  agen- 
cies and  various  industrial  and  professional  groups.  We  are  orga- 
nizing it  with  representatives  from  academia,  Federal  laboratories, 
and  American  industry,  to  assess  our  commercial  opportunities  and 
to  accelerate,  the  progress  of  technology  transfer. 

I  have  noted  the  remarks  in  the  Congressional  Record,  in  par- 
ticular those  by  Mr.  Hitter,  Mr.  Durenberger,  and  Mr.  Gore,  about 
the  superconductivity  discoveries  and  the  initiative  of  Japan's  Min- 
is* y  of  Trade  and  Industry  to  commence  a  government  study  on 
commercial  applications  for  hew  superconductivity  materials.  None 
of  us 'in  government  or  industry  should  rest  until  American  break- 
throughs in  the  laboratory  have  created  American  breakthroughs 
in  the  marketplace. 

Final  topic  I  will  mention  briefly  is  international  science  and 
technology,  because  it  ties  into  our  technical  transfer  activities  and 
our  activities  in  our  federal  laboratories. 

The  international  dimension  of  science  and  technolo£>  is  of 
direct  relevance  to  the  United  States  leadership  in  science  and 
technology,  and  to  our  ability  to  maintain  a  competitive  position  in 
high  technology  products  in  the  world  marketplace.  Since  World 
War  U,  the  United  States  research  establishment  has  been  open  to 
foreign  scientists  and  engineers,  and  today  we  continue  to  be  the 
primary  providers  of  science  and  technology  education  and  ad- 
vanced training  for  foreign  students.  There  are  well  over  300,000 
foreign  students  studying  at  American  universities,  many  o*  whom 
are  supported  by  the  U.S.  taxpayer. 

The  output  of  our  basic  research  enterprise  is  widel>  available 
and  disseminated  to  the  world's  scientific  community  and  both  our 
government  and  private  sector  has  developed  an  extensive  network 
of  international  agreements  in  science  and  technology  that  provide 
foreign  researchers  with  access  to  American  state-of-the-art  re- 
search facilities  and  our  world  class  researchers. 

Countries  such  as  Japan  have  benefitted  tremendously  from 
their  free  access  to  the  U.S.  research  and  development  system  and 
they  view  continued  access  to  our  basic  research  output  and  to  our 
?en1^r?  °*  excellence  essential  to  sustaining  their  competitiveness 
m  high  technology  industries  on  which  their  export  driven  econo- 
mies depend. 

Recognizing  the  importance  of  science  and  technology  develop- 
ment and  accomplishment  outside  the  U.S.  to  Americas  competi- 
tive interests,  this  Executive  Order  directs  that  the  Executive 
Branch  will  take  a  numV  r  of  actions  to  ensure  that  the  United 
States  will  benefit  from  and  fully  exploit  scientific  research  and 
technology  developed  abroad  and  will  establish  equitable  two  way 
relationships  in  science  and  technology  with  our  foreign  partners. 

Specifically,  the  executive  order  directs  the  Secretary  of  State  to 
develop  a  vigorous  recruitment  policy  for  staffing  science  and  tech- 
nology positions  at  U.S.  embassies  abroad  with  qualified  scientists 
and  engireers  from  government,  academia  and  industry. 

My  staff  will  be  working  with  the  State  Department  and  the  Na- 
tional oCKnce  Foundation  to  develop  competitive  job  criteria,  appli- 
cation procedures,  selection  procedures,  and  advertising  for  this 
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new  recruitment  policy  that  will  enable  us  to  better  serve  our  na- 
tional science  and  technology  interests  overseas. 

That's  only  one  example  of  the  things  we  are  doing  in  the  inter- 
national order. 

The  executive  order  will  facilitate  the  President's  policy  to 
secure  equitable  cooperation  and  reciprocal  access  to  science-relat- 
ed activities  and  technology  with  foreign  countries  by  directing  fed- 
eral agencies  and  departments  Lo  consult  with  the  Office  of  the 
Trade  Representative  before  concluding  international  S&T  agree- 
ments and  other  arrangements,  the  purpose  being  to  assess  the 
trade,  and  commercially  related  impact  of  the  agreements. 

Moreover,  adequate  protection  of  intellectual  property  rights  and 
adequate  measures  to  prevent  the  transfer  of  strategic  technology 
are  two  priority  areas  that  must  be  addressed  before  the  United 
States  concludes  further  international  S&T  agreements  with  for- 
eign governments. 

Since  January,  my  office,  in  cooperation  with  the  State  Depart 
ment,  has  begun  to  implement  these  key  provisions  iu  existing  sci- 
ence and  technology  agreements  that  are  up  for  reney/al.  We  are  in 
the  process  of  negotiating  new  umbrella  annexes  on  intellectual 
property  and  patent  rights  in  the  presidential  science  and  technolo- 
gy agreement  with  Japan  and  with  the  government  to  government 
agreement  with  Korea.  We  will  soon  begin  discussions  with  China 
to  include  a  comprehensive  intellectual  property  annex  to  that  bi- 
lateral umbrella  science  and  technology  agreement. 

I  will  be  leading  the  U.S.  delegation  to  the  bilateral  joint  com- 
mission on  science  and  technology  that  we  have  with  China,  that 
will  be  taking  place  in  the  first  half  of  June. 

Ensuring  reciprocity  in  both  the  contribution  and  access  to  basic 
research  with  our  foreign  associates  will  balance  the  opportunity  of 
benefit  for  trade  and  long  term  competitiveness  that  we  derive 
from  intellectual  and  financial  investment  that  our  nation  makes 
so  generously. 

Mr,  Chairman,  that  concludes  my  statement.  I'd  be  pleased  to  re- 
spond to  your  questions. 
[The  prepared  statement  of  Dr.  William  R.  Graham  follows:] 
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PROPOSED  STATEMENT  OF  DR.  WILLIAM  R.  GRAHAM 
SCIENCE  ADVISOR  TO  THE  PRESIDENT,  AND 
DIRECTOR  OF  THE  OFFICE  Or"  SCIENCE  AND  TECHNOLOGY  POLICY 


SUBCOMMITTEE  ON  .SCIENCE,  RESEARCH  AND  TECHNOLOGY  OF  THE 
SCIENCE,  SPACE  AND  TECHNOLOGY  COMMITTEE 
UNITED  STATES  HOUSE  OF  REPRESENTATIVES 


Mr.  Chairman  and  Members  of  the  Committee: 

It  is  a  pleasure  to  appear  before  you  today  to  discuss 
Executive  Order  12591,  "Facilitating  Access  to  Science  and 
Technology,"  released  by  President  Reagan  on  April  10,  1987. 
The  Office  of  science  and  Technology  Policy  (OSTP),  the  Office 
of  Management  and  Budget  (OMB),  and  the  Economic  Policy 
Council  (EPC)  have  worked  with  the  executive  agencies  to 
assist  the  President  in  formulating  the  Executive  Order. 

The  intent  to  issue  the  Executive  Order  was  announced  by  the 
President  in  his  competitiveness  initiative,  "A  QUEST  FOR 
EXCELLENCE,"  which  was  sent  to  the  Congress  on  January  27, 
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In  that  message,  the  President  outlined  a  broad  goal  to  renew 
the  American  spirit;  to  commence  A  NEW  QUEST  FOR  EXCELLENCE 
that  will  produce  the  third  great  American  century.  He 
spelled  out  how  the  nation  could  prepare  for  the  competitive 
challenges  and  opportunities  to  maintain  and  expand  our 
standard  of  living  and  our  national  security.    He  challenged 
business,  labor,  families,  and  educators  to  strive  for 
excellence  in  order  to  assure  competitive  preeminence. 

The  President  promised  that  the  Federal  Government  would  play 
a  strong  role  in  the  process  of  revitalization  through  a 
six-part  program  aimed  at: 

1.  Increasing  investment  in  human  capital; 

2.  Protecting  intellectual  property; 

3.  Enacting  essential  legal  and  regulatory  reforms; 

4.  Shaping  the  international  economic  environment; 

5.  Eliminating  the  budget  deficit;  and 

6.  Promoting  the  development  of  science  and  technology. 

But,  as  the  President  pointed  out,  "no  government  plan  or 
program  is  capable  of  enacting  such  sweeping  change  and 
reform.    All  of  the  federal  spending  in  the  land  cannot  buy 
excellence.    It  must  >ccur  as  rart  of  the  natural  instinct  of 
free  people  to  compete  for  the  highest  standard." 
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The  President  noted  that  the  new  science  and  technology 
strategies  would  serve  three  broad  objectives: 

1.  Generating  new  knowledge  in  the  science?  and 
advanced  technologies; 

2.  Swiftly  transferring  technologies  to  the 
marketplace;  and 

3.  Expanding  the  nation's  talent  base  in  science  and 
technology  fields. 

He  announced  a  number  of  measures  to  meet  these  objectives 
including: 

1.  Doubling  over  five  years  the  budget  of  the  National 
Science  Foundation; 

2.  Establishing  a  number  of  new  government-private 
"science  and  technology  centers"  based  at  U.S. 
universities; 

3.  Initiating  a  "technology  share"  and  a  "people-to- 
people  exchange"  program. 
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*    •  And  he  promised  to  issue  an  Executive  Order  which  would: 

*»' 

\.  "       Encourage  scientists  working  in  federal  laboratories 

to  commercialize  their  research  by  requiring  federal 
agencies  to  implement  royalty  sharing  programs  with 

c  federal  inventors; 


Promote  technology  transfer  and  commercial  spin-offs 
?  from  federal  research  and  development  efforts  by 

requiring  federal  agencies  j.id  federally-operated 
laboratories  to  seek  out  "science  entrepreneurs"  to 
act  as  conduits  between  the  laboratories  and 
business,  venture  capitalists,  and  universities? 

Fully  exploit  foreign  science  and  technology  by 
requiring  the  Department  0f  State  to  develop  a 
vigorous  recruitment  policy  that  encourages 
scientists  and  engineers  from  other  Federal 
agencies,  academia,  and  industry  to  apply  for 
assignment  in  U.S.  Embassies  abroad;  and 

Ensure  that  industry  and  academia  benefit  from 
research  and  technology  abroad  by  requiring  the 
Departments  of  State  and  Commerce  and  the  National 
Science  Foundation  to  develop  a  central  mechanism  to 
ensure  that  this  information  is  made  available  in  a 
prompt  and  efficient  manner. 
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He  al?o  promised  that  he  would  implement  a  policy  permitting 
federal  contractors  to  own  software,  engineering  drawings,  and 
other  technical  data  generated  by  federal  grants  and  contracts 
in  exchange  for  royalty-free  use  by  the  government. 

Executive  Order  12591  addresses  all  of  these  issues. 

I  wouW  like  to  remind  you,  however,  that  unlike  public  laws 
established  by  Ccngress  and  approved  by  the  President, 
Executive  Orders  do  not  carry  the  same  degree  of 
enforceability.    They  are  not  written  to  the  same  careful 
specifications  and  are  not  intended  to  be  interpreted  strictly 
in  a  court  of  law. 

Rather  they  set  a  tone  for  the  Administration;  they  convey  to 
agencies  and  federal  employees  a  sense  about  how  programs  and 
activities  should  be  carried  out.  In  this  regard,  therefore, 
they  depend  upon  individuals  to  see  that  thei  are  implemented 
,  effectively. 

Because  I  am  one  of  the  individuals  who  is  charged  with 
implementing  this  Executive  Order,  i  want  to  tell  you  about  my 
commitment  to  the  technology  transfer  process  and  steps  I  have 
taken  to  provide  access  to  federally  supported  science  and 
technology. 
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Senior  Policy  'nalyst  for  Technology  Transfer: 

For  several  years  the  Industrial  Research  Institute  has 
supported  a  Senior  Policy  Analyst  for  a  one-year  appointment 
at  OSTP.    This  year  that  person  is  Dr.  Fred  Leavitt  who  was 
previously  a  vice  President  for  the  Dow  chemical  corporation. 
Dr.  Leavitt  has  considerable  experience  in  transferring 
technology  from  a  corporate  research  laboratory  setting  to  the 
product  line.    Earlier  this  year  I  asked  Dr.  Leavitt  to 
concentrate  his  efforts  on  new  mechanisms  for  technology 
transfer  from  our  federal  laboratories  to  the  private  sector 
and  to  report  directly  to  me.    The  previous  IRI  fellow  at 
OSTP,  Lee  Rivers,  has  recently  accepted  the  position  of 
Director  of  the  Federal  Laboratory  Consortium  for  Technology 
Transfer  which  was  created  by  the  Federal  Technology  Transfer 
Act  of  1986  (PL  99-502). 

Superconductivity  Conferences; 

Many  of  you  are  aware  of  the  recent  breakthrough  in 
superconductivity  by  federally  supported  researchers  which  has 
led  to  a  "Woodstock"  of  enthusiasm  by  world  scientists.  I 
have  noted  remarks  in  the  Congressional  record  (in  particular 
by  Mr.  Ritter,  Mr.  Durenberger,  and  Mr.  Core)  about  the 
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subject  and  the  initiative  by  Japan's  Ministry  of  Trade  and 
Industry      begin  a  government  coordinated  "study"  involving 
uni'\*rsity  and  industry  representatives  (including  some  of 
Japan**  electronic  giants)  to  find  commercial  applications  for 
the  new  superconducting  materials.    You  shou.     know  that  my 
staff  is  now  developing  plans  for  a  significant  meeting  here 
in  Washington  this  summer  with  representatives  from  academia, 
federal  laboratories,  and  AmeLicin  industry  to  begin  assessing 
our  commercial  opportunities.    2  feel  that  when  such 
opportunities  arise,  the  Executive  office  should  provide 
leadership  for  multiagency  participation  and  for  bringing  the 
research  out  of  the  federal  laboratories  to  our  private  high 
technology  corporations. 

Science  and  Technology  Centers: 

The  concept  of  Engineering  Research  Centers  arose  frora  OSTP 
and  NSF  in  the  early  1960s,  and  we  have  continued  to  be 
interested  in  fostering  joint  university/industry  research 
programs  whinh  promote  such  pcople-to-peoplc  interactions  (the 
most  effective  kind  of  technology  transfer).    For  FY  88  you 
will  note  that  the  NSF  request  contains  not  only  increased 
funds  for  the  ERCs  but  also  an  expanded  program  involving  the 
more  basic  sciences  and  other  NSF  directorates  to  support 
Science  and  Technology  centers. 
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;  You  will  note  that  section  6  of  Executive  Order  12591  extends 

this  concept  by  directing  the  head  of  each  department  and 
agency  to  examine  the  potential  ror  including  the 
establishment  of  basic  science  and  Technology  Centers  in  their 

,  strategy  and  planning  for  future  research  and  development 

programs.    We  believe  that  the  principle  may  be  expandable  to 
several  other  mission  agencies  such  as  NASA,  DOE,  DOD,  and 
USDA  and  NIH  in  order  that  the^  also  contribute  to  the 
nation's  long-term  economic  competitiveness.    I  plan  to 
request  that  each  agency  head  set  up  a  reporting  scheme  to 
provide  an  assessment  of  current  programs  that  fall  under  this 
concept  and  to  provide  a  regular  report  of  new  programs 
approved  as  part  of  future  budgets. 

Interagency  Laboratory  Directors: 

In  order  that  the  various  agencies  share  information  about 
effective  mechanisms  for  technology  transfer,  OSTP  will  within 
one  year  convene  an  interagency  task  force  comprising  the 
heads  of  representative  agencies  and  the  directors  of 
representative  federal  laboratories,  or  their  designees.  We 
will  identify  creative     <proaches  to  technology  transfer  and 
report  progress  and  problems  directly  to  the  President. 
Specifically  the  report  will  include: 
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1.  A  listing  of  current  technology  transfer  programs 
and  an  assessment  of  the  effectiveness  of  these 
programs ; 

2.  Identification  of  new  ana  creative  approaches  to 
technology  transfer  that  might  serve  as  model 
programs  for  federal  laboratories; 

3.  Criteria  to  assess  the  effectiveness  and  impact  on 
the  nation's  economy  of  planned  or  future  technology 
transfer  efforts;  and 

4.  A  compilation  and  assessment  of  the  technology  share 
program  and,  where  appropriate,  related  cooperative 
research  and  development  venture  programs. 

You  will  note  this  item  in  Section  7  of  Executive  order  12591. 
REVIEW  OF  THE  F.XECtrHVE  ORDER: 

In  order  to  review  Executive  order  12591  from  a  broad 
perspective,  I  requested  a  review  of  the  final  draft  by  the 
White  House  Science  Council  at  its  meeting  on  March  19-20, 
1987.    As  you  know,  the  Council  is  made  up  of  a  previous 
science  advisor,  former  federal  laboratory  directors,  agency 
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headg,  university  professors,  administrators,  and  corporate 
officials.    That  review  resulted  in  a  sense  of  how  OSTP  should 
proceed  in  implementing  a  more  efficient  process.  Generally 
speaking,  the  council  recommended  a  more  distributtd  authority 
for  negotiating  the  disposition  of  intellectual  property  and 
for  establishing  collaborative  research  agreements.    It  was 
agreed  that  private  industry,  universities^  and  state 
governments  would  more  likely  seek  research  products  from 
federal  laus  if  they  knew  that  they  could  bargain  directly 
with  local  authorities  for  rights  to  intellectual  property. 
We  will,  therefore,  work  toward  this  end. 

Finally,  let  me  assure  you  that  this  Executive  Order  will  not 
affect  the  applicability  of  any  existing  laws  or  regulation 
relating  to  the  transfer  of  United  states  technology  to  other 
nations.    The  President  has  specifically  excluded  from 
consideration  any  tech:  jlogy  that  would  be,  if  transferred, 
detrimental  to  the  interests  of  national  security. 

This  concludes  my  prepared  statement,  Mr.  chairman.    I  would 
be  happy  to  respond  to  questions. 
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Mr.  Walgren.  Thank  you  very  much,  Dr.  Graham.  We  certainly 
appreciate  the  directions  you  are  going  in  and  the  direction  the  Ad- 
ministration is  going  in. 

I  noticed 'in  your  statement  you  indicate  you  want  to  be  sure  to 
differentiate  between  an  Executive  Order  and  laws.  Executive 
Ciaers  dont  carry  the  same  degree  of  enforceability.  I'think  it 
would  be  fair  to  say  that  perhaps  you  have  a  much  greater  power 
operating  under  executive  authority  than  we  can  through  the  legis- 
lative process  because  of  the  degree  of  consensus  that  is  required 
before  anything  becomes  law  in  our  country,  and  yet  within  the 
Executive  Branch,  we  see  very  constructive  movements  in  many  of 
the  research  programs. 

I  am  thinking  of  the  semiconductor  program,  which  really  will 
do  some  of  the  things  and  lay  some  of  the  ground  work  for  actual 
manufacturing  capabilities  that  we  don't  seem  able  to  reach 
through  the  legislative  process. 

I  want  to  encourage  you  to  realize  the  power  that  lies  behind  the 
Executive  s  ability  to  act  where  we  are  quite  limits  in  the  range 
that  we  can  require  action. 

Dr.  Graham.  We  certainly  won't  be  bashful  in  implementing  the 
Executive  Order,  Mr.  Chairman.  I  appreciate  your  remarks  and  I 
understand  them. 

Mr  Walgren.  Along  that  line,  I  would  like  you  to  understand 
some  of  the  frustration  of  many  of  us  on  the  Committee,  where  we 
have  certainly  been  trying  to  encourage  things  to  happen.  I  hope 
that  you  will  be  successful  in  making  them  happen.  Noting  your 
emphasis  on  our  research  centers  through  universities,  private 
sector  and  government,  your  predecessor,  Jay  Keyworth,  developed 
a  program  in  steel  research  and  development  that  v/e  have  been 
trying  to  encourage  to  happen. 

I  guess  I  would  like  to  ask  if  you  see  any  divergence  of  that  pro- 
gram with  the  kinds  of  things  that  you  intend  to  carry  out,  and  if 
there  is  such  a  divergence,  please  let  me  know  in  some  later  sub- 
mission. We  have  been  frustrated  with  rescissions  and  deferrals 
and  no  funding  on  a  program  that  really  seems  to  be  in  the  direc- 
tion that  the  President  and  your  level  of  the  Executive  Branch 
wants  to  go  in. 

Dr.  Graham.  Til  take  that  for  the  record  if  I  may,  Mr.  Chairman. 
[Information  to  be  furnished  follows:] 

Question.  Your  predecessor,  Ja-  Keyworth,  developed  a  program  in  steel  research 
envelopment  that  we  have  been  trying  to  encourage.  Do  you  see  any  divergence  of 
that,  program  with  the  kinds  of  things  you  intend  to  carry  out? 

Answer.  The  Department  of  Energy  is  currently  supporting  a  steel  research  pro- 
gram whici.  involves  their  laboratories,  universities  and  the  steel  industry.  The  ac- 
tivity is  being  carryed  out  through  Argonne  National  Laboratory  in  conjunction  with 
the  University  of  Chicago  and  through  Oak  Ridge  National  Laboratory  in  conjunc- 
tion with  the  University  of  Tennessee. 

Mr.  Walgren.  That  brings  m^  to  the  general  question  of  how 
can  we  measure  the  success  in  this  area?  I  appreciate  in  your  state- 
ment that  you  say  you  are  going  to  be  forming  a  task  force  which 
will  review  and  the  like,  but  the  one  thing  that  stands  out  about 
the  Executive  Order  is  that  it  does  not  direct  any  measurable  in- 
crease m  effort  in  these  directions. 
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Can  you  give  us  any  suggestions  on  how  we  will  be  able  to  meas- 
ure the  effectiveness  of  the  initiatives  that  you  outlined? 

Dr.  Graham.  Weil,  Mr.  Chairman,  the  Nation  has  already  been 
very  strong  in  its  investment  in  research  and  development.  The 
Congress  continues  to  be  very  strong.  The  President  is  proposing 
about  $9  billion  for  support  of  basic  research  and  the  physical  and 
life  sciences  for  1988  and  a  total  research  and  development  budget 
of  about  $65  billion. 

There  is  a  great  wealth  of  resources  and  capability  already  in  the 
program.  What  wt  would  like  to  do  is  use  that  wealth  and  capabil- 
ity as  efficiently  as  possible  to  support  our  commercial  enterprise 
and  our  economic  competitiveness,  while  at  the  same  time  realizing 
that  the  gove  nment  laboratories  are  constituted  for  specific  mis- 
sions and  we  can't  divert  them  from  those  mission**  without  paying 
a  very  heavy  price  in  losing  the  product  of  those  research  efforts. 

What  we  would  like  to  do  is  have  the  commercial  benefit  come  in 
a  complimentary  way  to  the  missions  of  the  government  laborato- 
ries for  which  those  laboratories  were  established. 

Two  of  the  ways  that  I  measure  the  usefulness  of  that  compli- 
mentary contribution  to  our  commercial  sector  is  through  the  com- 
mercial sector's  willingness  to  participate  in  these  activities,  first 
in  its  willingness  to  help  support  the  research  through  its  own 
funds,  funds  such  as  those  that  are  contributing  to  the  engineering 
research  centers,  and  we  look  forward  to  contributing  to  ;he  sci- 
ence and  technology  centers,  and  second,  for  industry  s  participa- 
tion with  an  equally  scarce  resource,  that  is  its  best  technical 
tahnt.  We  look  forward  to  exchange  activities,  to  bringing  private 
industry  emp^yees  into  the  government  laboratories,  making  pro- 
vision for  gc.arnment  laboratory  employees  to  spend  some  time  in 
private  industry. 

We  look  forward  to  accelerating  the  technical  transfer  and  really 
understanding  how  committed  industry  is  to  these  activities. 
Where  industry  support  is  strong,  we  will  try  to  make  government 
support  strong.  Where  industry  support  isn't  strong,  if  we  think 
they  are  right,  we  will  back  off  on  those  particular  activities.  If  we 
think  they  are  wrong,  we  will  try  to  persuade  them  to  increase 
their  support. 

Mr.  Walgren.  Let  me  add  as  a  footnote  to  that,  that  we  hope  the 
National  Bureau  of  Standards  will  rise  to  equal  emphasis  with  any 
other  expanding  effort  Certainly,  when  you  measure  what  they 
might  be  drawing  presently  in  terms  of  industry  commitment,  they 
would  stand  out  for  this  kind  of  emphasis  more  than  the  National 
Science  Foundation  would.  Although  they  are  not  reduced  in  this 
budget,  they  still  don't  seem  to  be  given  the  foc^s  that  T  think  an 
agency  so  directly  encouraging  of  manufacturing  progress  would 
want:. 

Dr.  Ghaham.  They  certainly  over  a  long  sweep  of  time  have  been 
eaders  involving  industry  in  their  activitier  end  looking  to  indus- 
try for  participation  and  to  form  this  type  of  complimentary  activi- 
ty that  I  was  describing.  I  think  the  total  contribution  of  the  Na- 
tional Bureau  of  Standards  has  to  be  measured  not  only  by  the  gov- 
ernment support  for  the  Bureau  but  also  by  the  industry  support, 
which  has  been  very  strong.  We  will  certainly  continue  to  encour- 
age that. 
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Mr.  Waicren.  Let  me  ask  you  for  another  submission  that  would 
be  something  along  the  lines  of  going  back  perhaps  io  1970.  If  you 
would  break  out  the  effort  made  through  the  National  Science 
foundation  as  a  measure  of  constant  effort,  constant  dollars,  and  if 
you  could  look  at  that  in  concert  with  the  principles  that  you  have 
just  set  and  whefe  you  would  envision  the  budget  for  the  Bureau  of 
btandards  going  in  the  next  several  years,  given  the  declining  sup- 
port ovur  the  past  number  of  years,  and  the  importance  they  could 
play  in  that  area.  - 

Dr.  Graham.  I'd  be  pleased  to  do  that,  Mr.  Chairman. 

[Information  to  be  furnished  follows:] 

rwRsf^-'1-  do  yo«  see  the  budget  for  the  National  Bureau  of  Standards 

years?     ^  ™  several  year,  given  the  declining  support  over  the  past 

*Wr','2»  National  Bureau  of  Standards  is  in  the  business  of  assisting  and  sup- 
porting industry.  They  transfer  to  industry  the  rerults  of  research  done  at  their  ft 
abbes  in  a  number  of  ways,  including  having  people  on  company  payrolls  working 
at  the  Bureau.  We  recognize  that  the  funding  f  r  NBS  artivities'has  not  incrS 
fflitT.tS?m,"1  recent  ye318-  However,  the  Be  -au's  Fiscal  Year  1988  budeet  as 
submitted  by  the  President  to  Congress,  does  include  a  14  percent Tincrease 

A.fS  ne#  f?r  stF°n8  suPP°rt  of  the  NBS  close  working  relationship 

with  industry,  and  I  will  give  this  a  high  priority  in  future  budget  considerations 

Mr.  Warren.  Thank  you.  The  Chair  recognizes  the  gentleman 
from  New  York,  Mr.  Boehlert. 

Mr.  Boehlkrt.  Thank  you,  Mr.  Chairman. 

Dr.  Graham,  you  were  one' of  the  principal  players  in  the  devel- 
opment of  the  President's  competitiveness  package.  Could  you  ex- 

Pl^t^.  y  th!Te  wasn'1  more  emphasis  and  more  attention  paid  to 
the  National  Bureau  of  Standards? 

DVt(*?ahamj1  WeU> in  P^. 1  think  it  was  because  it  was  felt  that 
the  National  Bureau  of  Standards  was  doing  a  very  good  job  and 
that  we  were  trying  to  bring  other  agencies  up  to  the  level  and  ca- 
pability in  cooperation  with  industry  that  the  National  Bureau  of 
btandards  had  already  in  large  mersure  accomplished.  In  a  sense, 
they  are  one  of  the  leaders  in  this  activity.  We  are  trying  to  en- 
courage other  parts  of  the  government  to  move  in  that  direction. 

Mr.  Boehlert.  I  agree  with  you  on  the  good  job  being  done  at  the 
Buieau.  A  good  job  is  being  done  at  NSF  and  they  got  a  lot  of  at- 
tention. 

Dr.  Graham.  It's  a  newer  initiative  for  NSF,  however.  The 
Bureau  has  been  doing  it  for  a  long  time.  Perhaps  they  have  fallen 
victim  to  the  fact  ftat  they  are  doing  such  a  good  job  that  it  tends 

»*    »  s^ueakuig  wheel  that  gets  more  of  the  grease. 

Mr.  Bosmwr.  They  are  doing  such  a  good  job;  maybe  that  ex- 
plains why  year  after  year,  up  until  this  year,  they  have  always 
come  in  from  OMB  with  a  requested  budget  cut.  I  wish  you  would 
pass  the  word  around  down  there  so  the  others  that  you  talk  with 
would  appreciate  what  you  and  I  recognize. 

You  know  probably  that  Congressman  MacKay  and  I  are  devel- 
oping a  package,  Federvi  Industrial  Extension  Service  Act,  that  we 
anticipate  introducing  shortly  and  we  will  be  consulting  with  vou 
at  some  length.  J 

I  am  wondering  right  now,  do  any  Federal  agencies  provide  any 
technical  assistance  to  state  technology  transfer  programs? 
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Dr.  Graham.  I  am  not  sure  and  I  would  prefer  to  take  that  for 
the  record,  because  I  haven't  looked  into  that  in  great  detail.  I 
think  a  great  deal  lakes  place  as  a  practical  matter  through  the 
very  strong  state  university  system,  which  derives  a  great  deal  of 
its  support  in  the  research  area  from  the  Federal  Government.  As 
you  know,  a  decision  was  made  somewhat  systematically  at  the  end 
of  World  War  H  to  vest  a  great  deal  of  our  basic  research  capabil- 
ity in  our  university  system,  both  state  and  private  university  sys- 
tems, and  while  many  of  those  universities  have  been  under  the 
auspices  of  the  States  and  worked  with  the  state  environment,  they 
have  certainly  been  strongly  supported  ]by  the  Federal  Govern- 
ment. 

That  is  one  mechanism.  Training  students,  doing  research, 
having  professors  in  the  local  environment.  That  has  created  a 
strong  technical  transfer  environment  for  the  states. 

I  will  look  at  the  history  of  the  subject  and  see  if  I  can  find  other 
examples. 

Mr.  Boehlert.  I  would  appreciate  your  sharing  with  us  your 
findings  when  you  complete  that  review. 
[Information  to  be  furnished  follows:] 

Question.  Do  Federal  agencies  provide  technical  assistance  to  state  technology 
transfer  programs? 

Answer.  Federal  agencies  do  provide  technical  assistance  t»  state  technology 
transfer  programs.  A  notable  example  is  the  activities  NASA  carries  out  through  its 
Industrial  Applications  Centers  (IACs).  The  r  Ine  IACs  hav^  developed  bridging  rela- 
tionships with  state  technical  assistance  centers  in  a  total  of  22  states,  and  works 
with  those  certers  to  help  solve  industrial  problems  using  NASA-developed 
technology. 

Mr.  Boehlert.  Monday  we  had  a  hearing  and  several  witnesses 
said  they  feit  that  the  Department  of  Commerce  was  sor.  of  an  in- 
hospitable place  for  science  programs,  such  as  those  under  the  Na- 
tional Bureau  of  Standards,  because  they  feel  that  science  and 
technology  at  the  Department  of  Commerce  cakes  a  back  seat  to 
trade,  which  is  the  subject  of  the  hour  incidentally  on  Capitol  Hill. 

How  would  you  respond  to  that  observation? 

Dr.  Graham.  I  think  I  can  respond  in  a  timely  way,  Mr.  Boeh- 
lert. I  have  just  spent  ten  days  traveling  with  the  Secretary  of 
Commerce  to  four  countries  on  the  western  rim  of  the  Pacific.  I  can 
tell  you  from  firsthand  discussions  and  from  his  statements  that 
the  Secretary  of  Commerce  is  an  extremely  strong  supporter  of  sci- 
ence and  technology.  He  realizes  the  role  that  it  plays  not  only  in 
our  industrial,  commercial  and  economic  development  but  in  the 
development  of  our  allies  around  the  world.  At  the  s&re  time  he 
recognizes  the  need  for  equity  and  reciprocity  in  all  theae  relation- 
ships that  we  have  with  foreign  countries. 

I  d  say  we  have  a  friend  there. 

Mr.  Boehlert.  One  lajt  question.  Do  you  feel  that  science  coun- 
oelors  at  strategic  points  around  the  world  in  our  embassies  would 
pass  the  test  of  adequacy?  The  reason  I  say  that,  so  often  when  we 
are  having  a  hearing  like  this  and  the  Chairman  and  I  sit  here  and 
look  out  and  observe,  we  see  many  visitors  from  around  the  globe 
and  quite  often  we  have  more  interest  in  the  activities  of  this  com- 
mittee expressed  by  our  friends  from  Japan  then  we  do  from  the 
Uiated  States  of  America.  I  have  often  ft  It  that  it  doesn't  work  the 


ERJC 


759 


757 

fcSSZLtft  aiPunId'  we, n°t  doing  as  good  a  job  as  we  should  in 
K^tovmgJk5owled8S,eJable  P^Pk  in  sconce  and  technology  at 
-LF**8  aroiund  the  world'  to  monitor  what  is  going  on  in  the  re- 
spective countries. 

-Wha^  are  yoar  thoughts  on  that,  I.  Graham? 

Dr,  Graham.  Well,  for  several  decades,  past  World  War  II,  there 
wasn  t  enough  science  and  technology  going  on  in  many  foreign 
-countries  to  warrant  substantial  effort. 

Mr. JStoEHLERT.  But  that  has  changed  dramatically 
-   Dr.  Graham.  That  was  exactly ,  my  next  statement.  We  are  in  a 
different  environment  teday.It'e  an  environment  that  we  have  to 
oSJ  £  gomg  ^  succeed.  .Government  doesn't  always 

auapt  as  rapidly  as  many  of  us  would  Uke.  However,  we  do  have 
some  very  competent  science  and  technology  attaches  or  represent- 
atives in  our  embassies  overseas  now.  Some  of  them  have  advanced 
degrees  in  science;  some  of  them  have  a  great  deal  of  experience  in 

SC1GHCG* 

In  other  embassies  and  other  environments,  we  have  people  who 
are  not  well  lersed  in  science  or  there  are  embassies  where  we 
™?0^VLnCe  ^technology  representation.  That  acts  as  a  two 
way  street  .through  that  person,  by  the  way. 

For  example,  there  is  ho  science  and  technology  representative 
as  such,  as  a  aedicated  position,  in  the  Philippines  today,  yet  they 

™8trU8!S,?g,t0*tu5n  around  their  economy  and  they  know  that 
even  small  scale  technology  is  very  important  to  them.  They  have 

llSr^u  Tbltl0U?  Pe°Ple  there  and  they  would  like  to  have  the 
technical  background  to  make  their  economy  grow  and  provide 
them  the  political  stability  a  growing  economy  can  sustain. 
Z!,8'^^  t<4??:  14  8  a  transition  situation.  We  have  to 
S|  *J»  ?von8er  U-S-  science  and  technology  representation 
abroad,  both  for  cur  own  economic  benefit  and  for  the  benefit  of 
our  international  relations. 

^;PAEiI^ERTVDr-  Graham> 1  agree  with  you.  As  the  President's 
bcience  Advisor,  have  you  sc  stated  that  to  the  Chief  Executive? 
rtJTvfiT^  certainly  have,  in  fact,  it  is  in  the  transmission 
that  the  President  made  to  the  Congress  along  with  the  State  of 
the  Union  Message  The  State  Department  is  at  this  moment  for- 
m£j?wg  •«  P^P0.8^  that  they  will  submit  to  the  President  and 
SSSLl ™U  certainly  review  with  other  agencies  with  great  care  to 
S  f?l  that  entire  process,  starting  with  the  job  descriptions, 
tSwi?  f  iu°f  findmS.3^1ified  people  from  all  sectors"  from 
ZzSr^i  £°  the  universities,  and  certainly  from  the  diplomatic 
corp  and  other  agencies  of  government. 

From  having  a  good  impartial  review  of  these  people,  we  can  find 
the  most  capable  people  we  can  for  those  positions  and  once  we 
£  ft™!0  ^e  field,  support  fit  m.  I  try  to  see  every  scfen^I 
atteche  that  this  country  sends  out  to  the  field  before  he  goes,  and 
I  let  him  know  that  he  has  a  strong  link  not  only  to  the  State  De- 
BE3S?*  to*  »»*  I  met  with  all  the  science 

S Cr£L?ilthe  :  ™lted-  1  strongly  support  that  interest. 

The  Department  of  State  knows  that  and  we  will  '  making 
progress  on  that  in  the  near  future.  owning 

Mr.  Boehlert.  Thank  you. 

Mr.  Walgren.  Thank  you,  Mr.  Boehlert.  Mr.  Smith? 
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Mr.  Smith  of  Texas.  Dr.  Graham,  you  mentioned  a  statistic  a 
minute  ago  that  I  had  not  heard  before,  and  that  was  there  are 
300,000  foreign  students  in  the  United  States,  many  of  whom  are 
subsidized  by  the  taxpayers  who  have  access  to  the  most  recent  de- 
velopments in  science  and  technology.  You  didn't  comment  wheth- 
er you  thought  that  was  good  or  bad,  and  I  would  be  interested  in 
knowing  what- you  thought  about  that  statistic  and  why. 

Dr.  Graham.  Well,  I  don't  think  it  in  and  of  itself  is  either  in- 
trinsically good  or  bad.  I  think  the  real  issue  here  is  what  is  the 
balance  and  the  reciprocity  and  the  contribution  we  get.  In  some 
cases,  in  countries  which  are  very  poor,  strong  allies  but  who  are 
struggling  to  develop  their  capabilities,  it  *s  one  way  we  can  sup- 
port their  sustaining  democracy  and  sustaining  our  alliance.  In 
more  advanced  countries,  countries  which  are  becoming  now  very 
rich,  which  in  many  cases  even  have  a  trade  balance  adverse  to  the 
United  States,  it  seems  to  me  we  should  look  to  those  countries  to 
provide  as  much  benefit  overall  in  the  intellectual  areas  as  they 
derive  from  the  process.  It  is  only  fair  to  ask  them  to  contribute  as 
much  as  they  obtain  from  this  process.  That  means  placing  more 
American  students  in  their  universities,  when  we  can  find  students 
willing  to  go  there.  That  means  their  conducting  basic  research  to 
contribute  to  the  world's  fund  of  knowledge  in  science  and  technol- 
ogy and  it  means  letting  U.S.  researchers  at  all  levels,  not  just  our 
Nobel  laureates  but  our  yourg  scientists,  engineers,  go  into  their 
laboratories  and  their  facilities  and  work  with  them  and  learn  the 
things  they  are  exploring. 

Mr.  Smith  of  Texas.  I  think  those  are  all  good  suggestions.  Have 
any  of  those  suggestions  been  specifically  mandated  either  by  the 
Executive  Office  or  by  your  department?  Is  that  a  wish  list  of  yours 
A  ersonally  or  is  anything  being  done  in  an  official  way? 

Dr.  Graham.  It's  certainly  my  wish  list  and  it's  the  President's 
wish  list  but  in  addition  to  that,  it's  being  implemented  in  the  sci- 
ence and  technology  cooperation  agreements  that  we  have,  that  we 
are  renewing  with  countries.  Japan,  in  particular,  is  a  country  in 
which  we  have  a  presidential  level  science  and  technology  agree- 
ment. We  are  making  those  the  foundation  of  our  proposal  to 
renew  that  agreement.  I'm  going  to  be  very  firm  on  keeping  that 
sense  of  reciprocity  and  balance  in  that  agreement. 

I  went  to  Japan  in  early  February  and  met  with  a  number  of 
their  ministers  and  other  government  officials,  along  with  my  dele- 
gation, representatives  of  State,  Commerce  and  the  National  Sci- 
ence Foundation.  We  spoke  with  one  voice  and  we  made  it  clear  to 
them  that  this  was  going  to  be  a  reciprocal  agreement,  if  it  was 
going  to  be  renewed. 

Mr.  Smith  of  Texas.  Thank  you  very  much. 

Mr.  Brown  [presiding].  This  is  the  Chairman  over  here  now,  Dr. 
Graham.  It's  a  pleasure  to  see  you  here.  I  want  to  say  that  I'm  en- 
couraged by  the  initiatives  taken  by  the  Executive  Office  and  by 
the  actions  that  you  have  described  in  your  statement.  I  think  they 
are  all  very  positive. 

Unfortunately,  as  you  can.  welL  imagine,  I  don't  think  they  go  as 
far  as  they  should.  I  want  tv>  ask  a  few  questions  which  will  per- 
haps illustrate  that. 
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V6ry  bardly-  need  Vtro,nS  executive  policy  guidance  for  a 
whole  maze  of  science  and  technology  issues  in  the  government  I 
£ES  S'f!  aware  of  that.  This  Administration  has  difficulty 
doing  that  because  of  their  political  philosophy.  I  think  you  are  to 
be  commended  for  getting  the  action  that  you  have  described  in 
your  statement  You  know  as  well  as  I  do  that  the  overall  picture 
of  science' and  technology  funding  in.  this  Administration  has  been 
™f  skewed  »y  an  °ver  development  of  weapons.,  development, 
test  and  evaluation.  The  actual  support  of  basic  research  in  the  De^ 
partment  of;Defense  has  gone  down  in  .-eal  terms. 

In;the  civilian  sector,  the  picture  is  even  worse.  The  ratio  of  mili- 
tary to  civilian  R&D  is  now  over  2  to  1  whereas  it  historically  was 
somewhere  closer  to  a  5p/50  balance.  Within  the  civilian  sector,  the 
part  that  has  been  deprived  is  not  basic  reseaich,  on  which  this  Ad- 
mmistration  has  been  extremely  good.  Both  you  and  Dr.  Keyworth 
ought  to  be  commended  for  your  emphasis  on  too  quality  basic  re- 
search. But  the  part  that  has  been  neglected  is  only  partially  re- 
dressed by  the  initiatives  you  have  taten,  our  technology  based  de- 
velopment, technology  transfer,  the  development  of  a  technological 
information  base,  using  all  of  our  resources  to  capture  what  is 
going  on  in  foreign  countries.  You  have  described  initiatives  to  re- 
dress that. 

rt,?^,^?1  piStU«r  iSin0t  nei?,rly  88  satisfact<>ry  as  what  I  think 
this  country  needs.  Would  you  like  to  respond  to  that? 

wfft,  k^?tM-  7ff '  Mr'  Brown'  First' it  8  a  Pleasure  once  again  to 
testily  before  a  fellow  engineer. 

Mr.  Brown.  Thank  you. 

mSll  ?BA?AM-  l'd  lik,e  to  ^ee  with  you  on  the  basic  research, 
2S%  strongly  supported  by  this  Administration,  but  also 

provide  the  perspective  that  in  the  applied  research  and  develop- 
ties'  of  c,ourse'  they  divide  into  those  which  were  for 
HfffS^hereihere  fa  no  direct  civilian  application  for 
the  development.  Where  the  country  is  necessarily  required  to  con- 

»n?^eieve!upnitnt  activities  to  provide  for  the  national  security, 
hTon"  L  ieruhud'  the  civilian  development  activities,  which 
by  and  large  a  e  better  carried  out  by  industry,  by  industry  with 

I  would  rather  see  money  returned  to  industry  by  lowpr  taxes 
and  less  governmental  burden  so  that  industry  can  use  those  funds 

l^Sa0Vm^itmtl\tm  apPlied  rece-'-ch,  in  the  developmental  ac- 
tivities and  those  things  tnat  will  b..ng  products  to  the  market- 

f  J^wi17"^  to  accomplish  that  and  we  are  trying  to  tell  indus- 
kL TaK .  ey  $ave  -r  ¥rious  obligation  to  do  that,  both  an  obliga- 
1  o  relVu'  ^  they  are  going  to  stay  in  business  and  compe- 
52?*-  5  an  obligation  to  the  country  to  maintain  and  increase 
our  standard  of  living. 


are 


Industry  has  got  to  take  the  present  situation  very  seriously  We 
•e  no  longer  in  the  era  of  the  last  forty  years.  Industry  is  going  to 
faye  to  become  more  aggressive,  more  assertive.  It  is  going  to  have 
0U  vai&fTd  technologies  and  not  wait  for  the  technologies  to 
?™    MffW  j  ln  fact  the  reason  that  we  are  planning  a  meet- 
ing with  U.o.  industry  this  summer  on  the  new  superconducting 
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materials,  not  to  describe  to  them  in  great  detail  all  of  the  remark- 
able scientific  advances,  but  to  give  them  the  ideas  that  people 
have  had  so  far  on  the  applications  of  these  new  materials  so  they 
can  start  working  on  product  development,  on  the  advanced  re- 
search they  will  need  to  support  that  product  development. 

We  are  trying  to  bring  them  together.  We  are  trying  to  provide 
leadership.  They  need  to  make  the  economic  decisions.  They  have 
to  vote  with  their  dollars  and  their  people  if  they  are  going  to 
make  progress  on  this. 

Mr.  Brown.  That's  an  excellent  defense  of  the  posture  of  the  Ad- 
ministration, Dr.  Graham.  I  think  we  understand  the  philosophies 
inherent  here.  You  cannot  expect  private  industry,  no  matter  how 
successful  or  well  funded  it  is,  to  engage  in  the  polity  direction  of 
our  national  economy.  That  is  not  their  role,  particularly  as  it  in- 
volves science  and  technology. 

You  described  the  situation  on  the  superconductor  very  well.  We 
had  testimony  yesterday  that  in  Japan,  within  a  matter  of  hours  or 
days  after  the  breakthrough  in  superconducting  research,  they  had 
mobilized  under  MITI  a  program  of  devoting  major  resources,  hun- 
dreds of  millions  of  dollars  to  do  what  you  are  going  to  call  a  con- 
ference on  this  summer.  That's  the  problem. 

Dr.  Graham.  Mr.  Brown,  we  are  in  fact  devoting  substantial  re- 
sources in  the  $100  million  class  in  research  on  these  materials.  We 
don't  yet  understand  why  they  superconduct.  When  we  do,  I  think 
the  critical  temperature  is  going  to  get  higher  and  higher  and 
these  things  are  going  to  be  more  and  more  important. 

We  are  making  that  information  available  to  our  industry  by 
every  means  that  we  know.  Industry  bears  the  responsibility  of 
looking  to  that  technology  for  its  applications.  W~  will  let  them 
know  what  applications  have  been  contrived  of  so  far,  but  ulti- 
mately they  are  going  to  have  to  tell  us  the*  have  the  men  and  the 
markets  and  so  on  to  make  that  work.  We  are  not  going  to  dictate 
to  them  what  they  should  do. 

I  believe  this  process  is  in  fact  a  secret  plan  for  economic  success. 
It's  called  a  free  market  force.  That  is  what  we  are  trying  to  use. 

Mr.  Brown.  The  key  word  today,  Dr.  Graham,  is  "cooper ation," 
not  "free  market  force."  The  free  market  force,  despite  all  of  its 
vigor  and  vitality,  can't  solve  the  infrastructure  and  policy  prob- 
lems that  we  are  concerned  about  in  international  markets  today. 
The  Japanese  have  a  combined  program  of  coordinated  national  re- 
search in  all  forms  of  materials  as  well  as  superconductors,  which 
have  led  them  already  to  make  breakthroughs  in  the  drawing  of 
wires  that  can  be  used  in  mating  magnets  with  the  superconduct- 
ing materials,  and  we  are  still  wondering  if  it  can  be  done. 

That'3  not  the  way  we  are  going  to  succeed  in  competition  with 
*he  Japanese.  We  have  to  recognize  that.  We  have  tried  to  encour- 
age this  Administration  to  have  a  coordinated  materials  research 
and  development  program  and  I  have  yet  to  see  the  first  result  of 
legislation  that  we  put  on  the  books  several  years  ago. 

Dr.  Graham.  I  can  help  somewhat  by  telling  you  that  we  also 
have  developed  a  process  in  one  of  our  national  laboratories  for 
fabricating  'ire  out  of  these  materials  as  well  as  tl..n  films  which 
will  be  ver>  important  to  electronic  applications. 
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The  government  support  is  very  strong  in  this  area  but  we  are 
focusing  it  on  th^  basic  science,  understanding  what  is  going  on. 
We  are4rying  to  make  that  available  through  our  engineering  re- 
search centers,  our  materials  centers,  our  science  and  technology 
centers,  so  that  industry  has  'access  to  it  We  are  bringing  industry 
I>eoDle  in  so  they  know  what  is  going  on. 

Ultimately  industry  is  going  to  have  to  manufacture  the  prod- 
ucts and  market  the  products  and  develop  the  products  that  come 
from  this  technology.  I  think  we  can  do  better  than  the  Japanese.  I 
think  their  government  makes  a  lot  of  mistakes  in  that  area.  I 
think  our  private  enterprise  can  work  in  a  much  more  efficient 
fashion.  That  is  what  we  are  trying  to  provide  the  foundation  for 
and  the  strong  motivation  for.  We  have  to  get  our  industry  to  wake 
up  and  remember  what  a  tough  competitive  world  is  like,  and 
when  they  do  it,  I  think  there  will  be  no  stopping  them. 

Mr.  Brown.  I  agree  with  your  emphasis  upon  the  importance  of 
our  system  s  initiative  and  enterprise,  Dr.  Graham,  but  I  think  you 
are  blindfolding  yourself  and  this  Administration  by  the  failure  to 
recognize  that  there  is  an  additional  component  that's  necessary 
here,  and  despite  all  the  laudable  initiatives  you  have  described,  it 
is  not  true  that  you  are  in  a  better  position.  Your  own  budget  in 
the  White  House  has  been  cut  substantially.  Commerce  is  not  sup- 
portive of  science  and  technology.  They  are  not  providing  the  en- 
couragement to  the  Bureau  of  Standards  or  to  the  several  other  sci- 
ence oriented  activities  in  the  Department.  TLey  are  being  cut. 

I  dont  want  to  blame  that  on  you  or  Baldrige.  It  is  probably 
some  obscure  person  down  at  OMB  that  is  doing  all  this.  The  over- 
all picture  ir,  not  encouraging. 

Dr.  Graham.  I  believe  that  the  Bureau  of  Standard's  budget  has 
gone  up  in  the  1988  submission,  Mr.  Chairman,  and  I  think  that  is 
indicative  of  the  overall  support  we  are  trying  to  provide.  The  sup- 
port in  basic  research  has  gone  up  over  50  percent  in  this  decade 
and  will  continue  to  go  up  strongly.  We  are  pushing  in  that  direc- 
tion. We  certainly  agree  with  you,  that  is  a  very  important  area, 
we  are  trying  to  find  the  balance  here  between  giving  enough  in- 
centive to  industry  through  its  own  ability  to  retain  its  profits 
through  the  tax  structure  on  the  one  hand  and  providing  the  foun- 
dations for  research,  for  science  and  technology  on  the  other,  so  we 
nave  an  optimum  mix  here. 
It's  a  strong  Mlicy  question.  I  think  w<*  are  on  the  right  track. 
Mr.  Brown.  Well,  actually,  you  have  not  done  well  in  either 
area.  You  have  industries  that  are  going  broke:  the  chip  industry, 
the  auto  industry,  various  other  industries.  You  have  to  find  out 

?u°?eT*t0r  lateir  that  there  k  a  relati<>nship,  there  is  a  reason  for 
that.  It  s  partly  due  to  the  issues  that  you  are  making  thte  morn- 
ing, which  are  inadequate  to  the  total  scope  of  the  problem. 

The  Chairman  told  me  I  could  dismiss  you  after  I  had  worked 
you  over  a  little  bit.  [Laughter] 

Dr.  Graham.  Could  I  say  one  word  about  the  chip  industry,  be- 
cause I  was  following  the  chip  situation  around  the  western  rim  of 
the  Pacific  for  the  last  two  weeks.  There  is  absolutely  unequivocal 
evidence  that  the  Japanese,  after  they  signed  the  agreement  to  go 
to  a  market  pricing  on  chips,  continued  in  Third  World  markets  a 
total  dumping  strategy.  That  is  wc  were  not  able  to  find  one  in- 
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stance  in  a  survey,  made  in  February  where  the  Japanese  were  not 
dumping  chips  that  they  were  selling.  That's  a  situation  that  nei- 
ther U.S.  industry  or  any  .other  industry  can  tolerate  and  because 
of  that,  the  President  took  some  very  'strong  and  forceful  actions 
against  the  Japanese,  and  that  is  what  is  being  discussed,  I  would 
guess,  right  now  with  the  Prime  Minister. 

We  are  not  going/to  let  up  on  that  until  they  have  in  fact 
changed  their  behavior  and  gone  to  a  real  competitive  economy  in 
which  we  think  we  can  compete  strongly. 

Mr.  Brown.  It  may  go  competitive  but  they  eve  not  going  to  give 
up  the  other  targeting  strategies  that  have  been  so  successful. 

Thank  you  very  much, 

Mr.  Walgren  (presiding].  Thank  you,  Mr.  Brown. 

Let  me  ask,  as  I  understand  it,  there  has  been  sort  of  a  different 
approach  to  patents  and  copyright  materials  in  the  Department  of 
Energy.  In  some  ways  because  of  being  able  to  define  things  as  re- 
lated to  military,  because  of  the  military  component  of  the  Depart- 
ment of  Energy,  they  have  been  able  to  not  grant  the  range  of 
patent  rights  and  copyright  rightu  that  other  agencies  are  now  in  a 
position  to  do. 

Has  that  risen  to  your  attention  as  the  President's  Science  Advi- 
sor? 

Mr.  Graham.  Yes,  Mr.  Chairman.  Mr.  Farrell  is  going  to  speak 
to  that  at  greater  length  this  morning,  I  believe,  and  I  will  defer  to 
nun  on  the  specifics.  Ido  believe  it  important  that  we  continue— 
we  as  the  White  House  Office  of  Science  and  Technology—con- 
tinue to  work  with  all  departments  and  in  particular  the  Depart- 
ment of  Energy,  to  make  sure  that  we  obtain  the  greatest  benefit 
possible  m  our  economic  competitiveness  from  the  fine  work  that  is 
done  in  the  laboratories,  including  the  Department  of  Energy  lab- 
pratories.  They  have  made  great  contributions  to  our  civil  economy 
in  the  past.  I  think  they  ca-  make  even  greater  contributions  in 
the  future. 

We  have  to  realize  they  also  play  a  very  important  role  in  our 
national  security  and  we  have  to  balance  these  two  possible  realms 
of  capability  to  make  the  best  use  of  them. 

Mr  Waubren.  I  hope  that  you  will  watch  and  follow  that  like  a 
bloodhound,  because  it  is  my  understanding,  that  because  of  the 
delays  that  they  have  imposed  on  some  of  their  contractors,  that 
we  have  Japanese,  German  and  foreign  nations  actually  marketing 
in  this  country  software  that  the  developer  of  that  software  has  not 
yet  had  the  exclusive  ability  to  offer  to  the  American  market.  Of 
course,  the  Japanese  and  the  Germans  don't  care  about  exclusivity, 
because  in  their  own  countries,  they  are  orchestrated  in  such  a  way 
that  they  are  going  to  be  the  only  ones  anyway. 

There  is  something  very  bizarre  going  on  there  that  is  wrong  on 
a  very  real  level. 

Dr.  Graham.  In  speaking  to  the  leadership  of  the  Department  of 
Energy,  it  s  clear  to  me  they  understand  that  timeliness  is  as  much 
an  issue  as  the  substance  and  they  need  to  continue  to  press  for  the 
timeliness  of  the  results  that  their  laboratories  produce.  I'm  sure 
Mr  Farrell  will  address  that  further.  I  think  we  are  lined  up  in  the 
same  direction.  Our  job  now  is  to  implement  the  procedures  that 
will  achieve  that  timeliness. 
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Mr.  Walgrkn.  You  mentioned  the  international  science  effort  It 
has  beensuggested  to  me  that  in  our  delegations  to  international 
science  conferences,  that  often  times,  our  delegations  are  made  up 
of  administrative^  government  types  rather  than  scientists  who  are 
capable  of  appreciating  the  kind  of  papers  and  discussions  that  pq 
on  at  international  conferences. 

m  Yd  likeMto  direct,  your  attention  to  that.  It  may  be  that  son  *>ne 
in  your  office  could  look  at  who  is  going  to  these  international  con- 
terences ^Jid-make  sure  that  we  are  not  just  sending  our  adminis- 
trators, because  it  looks  like,they  ought  to  go  and  because  we  don't 
want  to  send  a  lot  of  people,  sad  therefore  we  exclude  the  people 
who  would  have  the  capability  of  actually  engaging  in  internation- 
al, scientific  .exchange. 

Dr.  Graham.  I  :think  that's  very  important  I  would  hope  in  addi- 
tion to  having  the  scientists  wor'Jng  at  the  )ench,  that  our  admin- 
istrators would,  m  fact,  be  skilled,  scientist  and  capable  of  under- 
standing and  helping  to  guide  the  contribution  of  the  people  at  the 
tench  and  we  would  have  both  of  them  going  to  conferences. 

Mr.  Walgrkn.  I  hope,  too,  that  somewhere  along  the  line  te  can 
cross  over  this  problem  of  not  developing  the  government's  role  be- 
cause somehow  it  is  illegitimate.  I  noticed  in  che  testimony  of  tl  e 
Department  of  Defense  witness  yesterday,  the  written  text  t\at 
was  submitted  had  a  statement,  at  least  in  this  area,  the  semicon- 
ductor business,  that  government,  too,  had  a  legitimate  role,  but 
somehow  or  another  that  got  left  out  of  the  presentation. 

I  think  it  is  pretty  clear  that  we  have  run  into  this  road  block  of 
pointing  the  finger  that  government  action  is  somehow  being  ill* 
ptimate.  We  haven  t  had  much  encouragement  from  the  Adminis- 
tration, even  on  things  like  the  Japanese  technical  literature  effort, 
which  we  have  passed  into  law,  but  over  essentially  passive  resist- 
ance, on  the  basis  that  somehow  or  other  this  didn't  have  to  be 
done  by  government. 

I  hope  that  you  will  in  your  role  as  the  President's  Science  Advi- 
sor, think  of  that  question  of  legitimacy,  although  it  is  a  little  gra- 
tuitous and  just  from  one  member.  I  think  one  of  the  greatest  dam- 
ages that  has  been  done  by  a  federal  science  establishment  that  is 
so  heavily  weighted  in  terms  of  the  military  doing  things  in  science 
and  technology,  is  that  we  haven't  developed  appreciation  of  the 
feet  that  in  some  way  we  have  to  do  some  of  these  things  together, 
iherefore,  when  we  really  need  to  rely  on  a  federal  science  effort, 
we  find  ourselves  m  battle  over  this  legitimacy  problem,  because 
we  haven  t  developed  public  appreciation  of  the  Federal  Govern- 
ment as  a  mcuor  player  in  this  arer.. 

Dr.  Graham.  There  are  certain^  JuTerent  roles  for  ^overnnu  nt 
and  for  mdust-y  in  this  country,  Li  our  economy  and  our  rerearch, 
science  and  technology,  but  they  are  strong  roles  and  I  think  we 
understand  them  very  well. 

ix/^J*?  ^.Providing  better  insight  into  foreign  literature,  part  of 
the  basic  science  and  technology  presidential  level  agreement  that 
we  are  now  preparing  to  re-negotiate  with  the  Japanese  for  renew- 
al will  include  a  provision  for  better  access  to  Japanese  technical 
literature  and  will  provide  for  more  U.S.  researchers  to  be  able  to 
go  into  and  adapt  to  Japanese  research  facilities  and  to  participate 
m  their  activities.  That  would  help  provide  a  means  of  understand- 
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ing  better  what  is  going  on  in  the  research  activities  of  Japan  and 
presumably  we  can  use  that  as  a  precedent  for  other  advanced 
countries  as  well.  ^  , 

We  are  very  concerned  about  that  and  are  making  that  one  of 
'  the  principal  provisions  of  our  proposal  for  the  renewal  of  this 
^      agreement.  . 

Mr.  Walgren.  Well,  I  want  to  encourage  you  in  that.  As  I  m 
sure  Mr.  Brown  emphasized.  We  are  behind  in  the  process.  We 
have  seen  a  lot  of  damage  done  to  the  American  manufacturing  in- 
dustry that,  had  we  been  more  farsighted  and  creative  in  our  in- 
volvement, we  would  be  in  a  better  position  to  protect  ourselves 
now. 

We  looked  in  this  committee  at  the  language  skills  m  Japanese 
that  ;ve  have  in  our  academic  system  and  we  found,  I  think  you 
could  literally  count  on  your  hands,  the  number  of  students  who 
were  actually  intensively  employed  in  learning  the  Japanese  lan- 
guage so  that  they  could  interact  with  that  society  on  *  sophisticat- 
ed technical  level.  That  is  something  that  we  should  have  seen 
coming  a  long  time  ago  but  instead,  in  many  ways,  it  was  not  in 
someone's  philosophy  and  we  didn't  develop  it  in  time  to  have  it 
now  when  we  need  it. 

Dr.  Graham.  I  share  your  concern.  I  am  encouraged  by  some  of 
the  signs  I  see.  For  example,  MIT  takes  a  great  interest  in  Japa- 
nese science  and  technology.  Stanford  now  has  a  program,  first  on 
its  own  campus  in  training  in  Japanese  culture  and  language  and 
not  just  for  liberal  arts  majors  and  for  language  majors  but  for  en- 
gineers as  well.  They  have  now  established  a  campus  at  the  Uni- 
versity of  Osaka  and  they  have  a  one  year  program  as  a  part  of  the 
undergraduate  curriculum  in  which  the  student  first  obtains  train- 
ing in  the  language  and  customs  at  Stanford  but  then  in  a  junior 
0/ senior  year,  spends  the  entire  12  months  in  Japan.  Half  the  time 
at  the  University  of  Osaka  and  half  the  time  being  placed,  if  you 
will,  as  an  apprentice  engineer  in  Japanese  industry. 

I  think  that  is  a  very  constructive  move  and  shows  a  recognition 
of  the  importance  of  their  accomplishments  to  the  world  economy 
I  hope  other  universities  will  take  up  similar  and  imaginative  pro- 
grams to  make  sure  we  do  have  close  links  to  what  is  going  on 
overseas. 

Mr.  Walgren.  Well,  I  wish  you  vould  also  look  at  the  amount  of 
effort  in  the  Japanese  technical  literature.  Program.  In  the  Con- 
gress, no  new  money  was  allocated,  and  we  were  only  able  to  redi- 
rect something  in  the  range  of  $500,000,  if  my  memory  serves  me 
correctly,  in  the  last  year.  Because  you  don't  have  some  of  the 
blocks  that  we  have  in  our  legislative  process  and  you  are  not 
having  to  force  somebody  to  do  something,  you  have  the  abilities  in 
the  executive  branch  to  really  do  much  better  than  that.  I  think, 
by  any  measure,  $500,000  through  the  Department  of  Commerce  in 
that  area  is  not  getting  more  than  maybe  three  people  in  Tokyo  or 
something  like  that,  and  that  is  not  a  good  measure  for  a  country 
of  our  size  and  the  needs  we  have. 

Well,  let  nie  express  my  appreciation.  Let  me  recognize  the  gen- 
tleman from  North  Carolina,  Mr.  Price. 

Mr.  Price.  Thank  you,  Mr.  Chairman.  I  have  no  questions. 
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Mr.  Walgrex*.  I  want  to  express  our  appreciation  on  behalf  of 
the  Committee  for  your  coming  and  talking  with  us.  We  want  to 
develop  our  role  in  this  and  we  want  to  support  you  as  you  develop 
your  role.  Certainly  we  can  help  each  other  and  the  result  will  be 
that  the  nation  will  benefit. 

Dr.  Graham.  Thank  you,  Mr.  Chairman. 

Mr.  Walgren.  Thank  you  very  much,  Dr.  Graham. 

Our  next  witness  is  J.  Michael  Farrell,  General  Counsel,  Depart- 
ment of  Energy. 

Mr.  Farrell,  if  you  would  join  us,  and  as  I  said  at  the  outset,  your 
written  statement  will  be  made  a  part  of  the  record.  We  appreciate 
your  being  here,  and  if  you  could,  in  *he  interest  of  time,  limit 
yourself  to  something  in  the  range  of  five-plus  minutes.  Then  we 
would  like  to  talk  a  little  bit  about  the  area  that  you  cover. 

Mr.  Farrell. 

STATEMENT  OF  J.  MICHAEL  FARRELL,  GENERAL  COUNSEL, 
DEPARTMENT  OF  ENERGY,  WASHINGTON,  DC 

Mr.  Farrell.  Thank  you,  very  much,  Mr.  Chairman  and  Mem- 
bers of  the  Committee.  I  am  pleased  to  appear  before  you  today  to 
discuss  the  Department  of  Energy's  efforts  to  enhance  U.S.  competi- 
tiveness through  our  technology  transfer  progiam,  particularly  as 
these  efforts  ma>  be  affected  by  recent  legislation  and  the  Presi- 
dent's Executive  Order  No.  12591,  dated  April  10,  1987,  entitled, 
"Facilitating  Access  to  Science  and  Technology." 

The  Executive  Order  was  issued  to  ensure  that  Federal  agencies 
and  laboratories  assist  in  broadening  our  technological  base  by 
transferring  our  laboratory  produced  technology  to  the  private 
sector.  Both  the  Order  and  the  Federal  Technology  Transfer  Act  of 
1986  were  directed  at  Government-owned  and  Government-operat 
ed  laboratories,  commonly  referred  to  as  GOGOs,  rather  than  Gov 
ernment-owned,  contractor-operated  laboratories,  commonly  re- 
ferred to  as  GOCOs. 

Even  though  it  performs  most  of  its  work  through  contractor-op- 
erated laboratories,  the  Department  plans  to  implement  the  Order 
to  the  extent  permitted  by  law. 

The  Department  of  Energy  is  engaged  in  a  wide  range  of  technol- 
ogy transfer  activities  resulting  in  exciting  opportunities  for  U.S. 
companies.  In  1986,  approximately  25,000  scientists  and  engineers 
performed  more  than  $5  billion  in  research  and  development  in 
DOE  laboratories. 

The  knowledge  and  skills  of  these  scientists,  alon*  "ith  our  spe- 
cialized equipment  and  facilities,  represented  a  significant  part  of 
our  Nation's  science  and  technology  base.  Since  their  origin  in  the 
Atomic  Energy  Commission,  our  laboratories  have  been  committed 
to  technology  transfer  in  their  R&D  programs.  More  than  ever 
before,  the  resources  of  the  DOE  laboratories  are  available  to  in- 
dustry through  many  channels. 

R&D  at  the  DOE  laboratories  encompasses  a  broad  range  of  sci- 
entific investigation  due  to  the  fact  that  there  is  hardly  a  product 
or  process  that  does  not  involve  the  use  of  energy.  Some  of  the  sci- 
entific achievements  developed  in  our  laboratories  have  dir'  ap- 
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plication  in  the  energy  industries,  while  others  have  application  in 
industries  throughout  the  U.S.  economy. 

DOE's  technology  transfer  program  is  designed  to  ensure  that 
the  maximum  benefit  of  Federal  research  and  development  is  real- 
ized by  industries,  universities,  and  state  and  local  governments 
while  we  maintain  our  general  scier.ce,  energy  and  defense-related 
missions. 

The  selected  commercial  applications  of  DOE  technologies  by  the 
private  sector  assists  in  developing  the  U.S.  industrial  base. 

DOE  and  its  predecessor  agencies  have  significantly  transferred 
technology  over  the  past  40  years.  The  spin  off  of  technology  from 
our  laboratories  has  resulted  in  the  establishment  and  advance* 
ment  of  industry  wide,  as  well  as  sector-specific  industries  in  fields 
such  as  science  and  medicine. 

Examples  include  the  nuclear  power  industry,  nuclear  medicine, 
supercomputers  and  precision  engineering.  In  these  areas,  DOE 
either  provided  the  base  technologies  and  techniques  required  for 
new  industries,  or  was  intimately  involved  in  the  private  industry 
m  the  development  of  a  group  of  new  technology  products. 

The  Department  carries  out  its  R&D  missions  through  a  system 
of  laboratories,  universities  and  private  companies.  Technology 
transfer  is  integrated  within  the  research  and  development  pro- 
grams throughout  the  system.  The  Department  performs  this  inte- 
gration in  two  ways: 

First,  by  sponsoring,  in  cooperation  with  industry,  long-term, 
high-risk  research  efforts  that  are  unlikely  to  be  undertaken  by  the 
private  sector  alone;  and  second,  by  facilitating  the  effective  trans- 
fer of  technology,  making  the  results  of  research  available  widely 
and  promptly  in  the  marketplace. 

In  the  remaining  time,  I  would  like  to  briefly  address  several  of 
the  areas  of  Departmental  activity. 

As  to  Bayh-Dole:  DOE  is  implementing  the  1980  Bayh-Dole,  as 
amended.  We  have  been  amending  our  contracts  with  nonprofit  op- 
erators of  DOE  labs  so  as  to  allow  contractors  to  retain  ownership 
patent  rights. 

The  contracts  for  Fermi  National  Laboratory,  Princeton  Plasma 
Physics  Laboratory,  Ames  Research  Center,  and  the  Solar  Energy 
Research  Institute  have  recently  been  so  amended. 

Modified  patent  and  data  provisions  have  also  been  agreed  to  in 
completed  negotiations  with  the  Argorne  National  Laboratory. 
Similar  contract  provisions  are  being  negotiated  with  the  contrac- 
tors for  the  Lawrence  Livermore,  Los  Alamos,  Lawrence  Berkeley, 
and  Brookhaven  National  Laboratories. 

As  to  class  waivers:  In  addition  to  the  requirements  of  Bayh- 
Dole,  DOE  is  in  the  process  drafting  broad  class  waivers  that 
will  allow  for-profit  contractor  to  retain  ownership  of  patent 
rights  in  many  cases. 

These  class  waivers  will  have  effect  of  making  available  to 
the  private  sector  a  significant  nu.  >f  inventions  developed  or 
to  be  developed  under  contracts  with  UUxj. 

The  Department  has  issued  several  clab^  vers  in  the  past 
which  permit  our  contractors  to  retain  owner*.  atent  rights, 

including  those  developed  at  our  laboratory  facility 
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As  to  cooperative  agreements:  DOE  has  used  in  the  past,  and 
continues  to  use  its  existing  statutory  and  regulatory  authorities  to 
enter  into  cooperative  agreements  and  other  arrangements  with  in- 
dustry, and  to  use  the  flexibility  of  these  authorities  to  negotiate 
equitable  arrangements  with  third  party  sponsors  regarding  owner- 
ship and  rights  in  intellectual  property. 

Strong  emphasis  in  these  negotiations  has  always  been  placed  on 
commercialization  of  the  technology.  An  example  of  these  arrange- 
ments include  the  Steel  Initiative  and  the  Clean  Coal  Technology 
Program. 

For  example,  in  the  Clean  Coal  Technology  Program,  partici- 
pants have  been  permitted  to  elect  to  retain  patent  rights,  either 
under  the  Bayh-Dole  Act  for  small  businesses,  or  on  a  case-by-case 
basis  for  large  businesses. 

As  to  patent  waivers:  Between  January  1,  1980,  and  December 
31,  1986,  DOE  has  waived  or  licensed  the  patent  rights  to  approxi- 
mately 40  percent  of  the  patent  applications  resulting  from  DOE 
funding. 

During  this  period,  DOE  obtained  approximately  3,400  patents 
applications  of  which  approximately  1,360  have  been  waived  or  li- 
censed. The  waivers  were  accomplished  using  for  the  most  part  a 
case-by-case  advance  and  identified  invention  waivers  together 
with  earlier  class  waivers. 

It  should  be  noted  that  these  numbers  do  not  include  those 
patent  applications  for  which  nonprofit  and  small  business  contrac- 
tors acquired  rights  pursuant  to  the  provisions  of  the  Bayh-Dole 
Act. 

As  to  the  royalty  sharing  for  government-employee  inventors:  In 
addition  to  our  present  statutory  requirements,  DOE  has  decided  to 
use  the  15  percent  royalty  sharing  provisions  of  Section  7  of  the 
Federal  Technology  Transfer  Act  for  Government-employee  inven- 
tors. 

As  to  intellectual  property  rights:  A  final  area  of  developing  in- 
terests which  I  would  like  to  mention  is  contractor  rights  to  intel- 
lectual property  for  jointly  funded  research  and  development. 
Indeed,  just  last  month,  DOE  established  a  task  force  to  study  the 
transferring  of  intellectual  property  rights  and  to  look  at  the  issues 
related  to  liberalizing  contractor  retention  of  data  developed  under 
DOE  cost-shared  arrangements.  This  study  is  still  underway  in  the 
Agency. 

In  conclusion,  we  are  currently  reviewing  the  Executive  Order  to 
determine  how  best  to  implement  the  many  aspects  addressed 
therein.  The  Department  will  be  implementing  its  various  pro- 
grams and  activities  as  soon  as  these  studies  are  completed,  com- 
mensurate with  the  already  demonstrated  commitment  to  technolo- 
gy transfer. 

As  I  have  stated  previously,  the  Department  continues  to  support 
technology  transfer  as  an  important  objective  of  the  Agency  and 
looks  forward  to  additional  successes  in  the  future  uses  of  the  new 
initiatives  set  forth  in  the  Executive  Order. 

Thank  you,  very  much,  Mr.  Chairman.  I  think  that  is  just  a  part 
of  my  statement,  and  I  would  ask  that  the  remainder  

Mr.  Walgren.  Your  full  statement  will  be  entered  in  the  record. 

[The  prepared  statement  of  Mr.  Farrell  follows:] 
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Subcommittee  on  Science,  Research  and  Technology 
COMMITTEE  ON  SCIENCE ,  SPACE,  AND  TECHNOLOGY 
U.  S.  House  of  Representatives 


April  30,  1987 


Mr.  Chairman  and  members  of  the  Committee,  I  am  pleased  to 
appear  before  you  today  to  discuss  the  Department  of  Energy's 
efforts  to  enhance  U.S.  competitiveness  through  our  (DOE's) 
technology  transfer  program,  particularly  as  these  efforts  may  be 
affected  by  recent  legislation  and  the  President's  Executive 
Order  No.  12591,  dated  April  10,  1987,  for  Facilitating  Access  to 
Science  and  Technology.    The  Executive  Order  was  issued  as  part 
of  the  President's  competitiveness  initiative  and  to  implement 
provisions  of  the  Federal  Technology  Transfer  Act  of  1986.  Both 
the  Order  and  the  Act  are  directed  primarily  at  Government  owned 
and  Government  employee  operated  laboratories  (commonly  referred 
to  as  GOGOs)  rather  than  government  owned  and  contractor  operated 
laboratories  (commonly  referred  to  as  GOCOs) .    Even  though  the 
Department  of  Energy  performs  most  of  its  work  through  contractor 
operated  laboratories,  the  Department  plans  to  implement  those 
provisions  applicable  to  GOGOs  and,  to  the  extent  appropriate 
within  the  spirit  of  the  Act  and  Order,  we  will  implement  the 
same  at  our  contractor  operated  laboratories. 
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The  Department  of  Energy  has  a  wide  range  of  technology 
transfer  activities  resulting  in  exciting  new  opportunities  for 
universities  and  U.S.  companies  and  new  and  better  technologies 
for  the  nation.     In  1986,  approximately  25,000  scientists  and 
engineers  performed  more  than  $5  billion  in  research  and 
development  in  DOE  laboratories.    The  knowledge  and  skills  of 
these  scientists  and  engineers,  along  with  specialized  equipment 
and  facilities,  represent  a  significant  part  of  our  nation's 
science  and  technology  base.    Since  its  origin  in  the  Atomic 
Energy  Commission,  the  Department  of  Energy  and  its  laboratories 
have  always  been  committed  *io  technology  transfer  in  their  R&D 
programs.    More  than  ever  before  the  resources  of  the  DOE  labora- 
tories are  available  to  universities  and  industry  through  a 
larger  variety  of  channels. 

In  the  course  of  doing  mission  research  efforts,  many 
commercial  spin-off* s  have  occured.    For  example,  DOE  is  helping 
teach  deaf  people  to  speak,  finding  ways  to  diagnose  Alzheimer1^ 
disease,  treating  rare  forms  of  cancer  and  heart  disease,  and 
exploring  ways  to  make  corrective  lenses  obsolete  through  direct 
reshaping  of  the  cornea.    DOE  laboratories  are  helping  U.S. 
companies  develop  more  efficient,  less  costly  ways  to  make  steel; 
computer  manufacturers  to  produce  smaller,  more  powerful 
microchips;  and  engine  manufacturers  to  design  and  build  more 
efficient,  cleaner  engines.    DOE  has  developed  a  gasket  to 
prevent  tree  roots  from  clogging  sewer  lines,  found  ways  to 
increase  the  shelf  life  of  fruits  and  vegetable j,  and  developed 
new  window  materials  that  insulate  better  than  currently  used 
glass  windows. 
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Research  at  the  DOE  laboratories  encompasses  a  wide  scope  of 
scientific  investigation.    Though  all  DOE  R&D  is  firmly  rooted  in 
its  general  science,  energy  and  defense-related  missions,  there 
is  much  opportunity  for  spin-off  into  other  areas.    There  is 
hardly  a  product  or  process  that  does  not  involve  the  use  of 
energy.    Some  scientific  achievements  have  direct  application  in 
the  energy  industry,  while  others  have  application  in  industries 
throughout  the  U.S.  economy. 

DOE's  technology  transfer  program  is  designed  to  ensure  that 
the  maximum  benefit  of  Federal  R&D  is  realized  by  industries, 
universities,  and  state  and  local  governments  while  it  maintains 
the  scientific  mission  focus  of  its  R&D  laboratories.  The 
selected  application  of  DOE  technologies  by  private  companies 
helps  to  strengthen  the  U.S.  industrial  base. 

DOE  and  its  predecessor  agencies  have  matfe  significant 
science  and  technology  transfers  over  the  past  40  >2ars.  The 
broadest  contributions  have  been  in  the  establishment  and 
advancement  of  whole  industries  and  fields  of  science  and 
medicine.    Examples  include  the  nuclear  power  industry,  nuclear 
medicine,  supercomputers,  and  precision  engineering.     In  these 
areas,  DOE  either  provided  the  base  technologies  and  techniques 
required  for  new  industries  or  was  integrally  involved  with 
private  industry  in  the  development  of  new  technology. 
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The  Department  carries  out  its  R&D  missions  through  a  system 
of  government  laboratories,  and  contracts  with  universities  and 
private  companies.    Technology  transfer  is  integrated  within  the 
R&D  programs  throughout  this  system. 

Technology  transfer  at  DOE  takes  many  forms,  providing 
flexibility  to  meet  industry  needs  and  ensuring  that  research 
results  can  be  utilized  most  effectively.    Universities,  private 
companies,  and  state  and  local  governments  are  all  important 
partners  in  DOE's  technology  transfer  efforts.    For  example,  some 
of  DOE's  research  is  in  fundamental  scientific  phenomena  and  is 
most  appropriately  transferred  to  universities  through  their 
participation  in  large  experimental  facilities  at  DOE  labora- 
tories.   Other  research  focuses  on  advanced  engineering 
techniques  and  is  best  transferred  to  private  companies  through 
collaborative  R&D  efforts.     Such  a  broad-based  program  can 
provide  technology  to  the  nation  in  the  most  effective  manner. 

The  Department  of  Energy  laboratories  perform  basic  and 
applied  research  and  development  in  three  fundamental  areas: 
general  science,  energy  science  and  technology,  and  defense- 
related  technology.    This  R&D  is  supported  by  strong  capabilities 
in  a  variety  of  disciplines,  including  physics,  biotechnology, 
chemical  sciences,  material  sciences,  geosciences,  engineering, 
and  life  sciences.    Ninety  percent  of  DOE  National  laboratory 
funding  goes  to  its  nine  large,  multiprogram  national 
laboratories.    The  re  .aining  10%  goes  to  laboratories  that 
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specialize  in  a  single  program  area,  such  as  high-energy  physics. 
Thirty-two  of  DOE's  36  laboratories  are  contractor-onerated  by 
universities,  private  companies  and  nonprofit  firms.  DOE 
laboratories  operate  in  a  unique  environment  in  which  the 
expertise  from  numerous  scientific  and  engineering  disciplines  is 
applied  to  complex  problems  that  require  a  multidisciplinary 
approach.    Similarly,  important  technology  development 
opportunities  often  exist  as  the  intersections  of  several 
scientific  disciplines,  requiring  integration  and  synthesis  of 
scientific  contributions  from  many  fields.  This 
multidisciplinary  approach,  which  has  been  successful  in  meeting 
our  national  scientific  needs,  works  for  industry  through  the 
technology  transfer  process. 

In  the  past  year,  DOE  and  its  laboratories  have  received 
awards  and  recognition  from  national  organizations  that  confirm 
the  significance  of  DOE's  research  and  technology  efforts.  In 
1986,  nine  DOE  laboratories  received  IR-100  Awards  for  developing 
21  of  the  100  most  significeint  new  technical  products.  These 
awards  are  selected  by  "Research  and  Development"  magazine  in  an 
annual  competition  that  recognizes  innovators  and  organizations 
for  outstanding  practical  technical  developments  on  the  basis  of 
their  importance,  uniqueness,  and  usefulness.    DOE's  winning 
products  range  from  a  superprecise  engineering  lathe  that  can  c it 
materials  to  an  accuracy  hundreds  of  times  finer  than  a  human 
hair  to  a  small  medical  kit  for  "labeling"  blood  cells  with  a 
radioisotope.     In  the  past  six  years,  scientists  and  engineers  at 
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DOE  facilities  have  received  more  than  100  IR-100  Awards.  Also, 
in  1986,  the  Federal  Laboratory  Consortium  (FLC)  for  Technology 
Transfer  presented  12  Awards  of  Excellence  to  employees  of  DOE 
laboratories,  recognizing  uncommon  creativity  or  initiative  in 
the  transfer  of  technology.    The  chairman  of  the  FLC  and  four  of 
its  six  regional  coordinators  are  representatives  from  DOE 
laboratories. 

The  Department  offers  a  variety  of  technology  transfer 
opportunities  for  industry  and  universities.    For  example,  large 
experimental  facilities  are  available  to  university  and 
industrial  users  to  perform  research  on  specialized  equipment 
that  is  often  unavailable  elsewhere  in  the  United  States  or  the 
world.    More  than  200  of  these  user  facilities  are  available  for 
scientific  research  at  DOE  laboratories.    During  the  past  five 
years,  industry  participation  has  nearly  doubled.    In  1986,  more 
than  500  industrial  participants  representing  approximately  200 
companies  performed  experiments  on  specialized  equipment  at 
laboratories  throughout  the  United  states.    Facilities  are 
available  free  of  cost,  provided  resuxts  are  openly  published,  or 
proprietary  industrial  research  can  be  undertaken  at  private 
expense.    In  all  cases,  full  patent  rights  are  retained  by  the 
user. 

Also  currently,  some  20  industrial  researchers  arepart  of 
the  Laboratory  Industry  Technology  Exchange  Program  at  DOE 


777 


775 


7 


multiprogram  laboratories.    These  are  cost-shared  experiences  in 
technology  transfer  in  which  scientists  and  engineers  work  at  the 
laboratories  for  6  months  or  more. 

A  fundamental  function  of  DOE's  technology  transfer  program 
is  also  the  transfer  of  scientific  knowledge  to  the  university 
research  community.    Approximately  $360  million  is  provided  to 
universities  as  direct  support  of  R&D.    Additional  funds  are 
provided  £or  operation  of  contractor  user  facilities  fpr  a  total 
of  $800  million  of  Department  resources  supporting  university 
research  and  education  each  year.    These  include  summer  and 
academic-year  research  opportunities  for  more  than  3,000  under- 
graduate and  graduate  students  each  year  at  the  laboratories  and 
collaborative  research  programs  and  subcontracts  between 
laboratory  and  university  research  groups.     Bach  laboratory 
operates  a  variety  of  programs  specially  tailored  fo  university 
interactions.    For  example,  Argonne  National  Laboratory  operates 
8  programs  for  visiting  faculty*  11  for  graduate  students,  six 
for  undergraduate  students,  and  three  for  high  school  tcrchers 
and  students.    Because  these  programs  allow  faculty  and  students 
to  take  advantage  of  facilities  and  resources  not  often  available 
at  most  universities,  they  aid  in  the  transfer  and  sharing  of 
scientific  knowledge  within  the  research  community. 

In  addition,  the  unique  research  capabilities  of  the  DOE 
laboratories  are  available  to  help  solve  industry's  technical 
problems.     Private  firms  may  fund  proprietary  research  at  a  DOE 
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laboratory  when  it  is  compatible  with  the  laboratory's  scientific 
mission  and  requires  its  specialized  capabilities.     In  addition, 
in  1986,  over  $23  million  of  RfcD  was  conducted  directly  for 
industry  by  the  DOE  multiprogram  laboratories. 

It  should  be  noted  that  last  year,  27  new  companies  were 
formed  based  or.  technology  spinoffs  from  DOE  laboratories,  and 
more  than  200  technologies  were  transferred  to  existing  firms. 
Many  of  these  startups  and  transfers  occurred  because  licenses 
were  available  from  DOE.    A  large  engine  manufacturer,  for 
example,  signed  a  license  agreement  for  commercial  application  of 
nickel  and  nickel-iron  aluminide  alloys  developed  by  Oak  Ridge 
national  Laboratory  scientists.    The  broad  retention  of  patent 
rights  by  DOE  laboratory  contractors  may  provide  even  more 
opportunities  to  stimulate  industrial  interest  in  technology 
developed  in  DOE. 

The  Department  has  also  made  impressive  progress  in  pursuing 
collaborative  research  projects  with  industry.    Last  year,  44 
collaborative  projects  totaling  more  than  $16  million  were 
jointly  funded  representing  an  industry-government  partnership 
that  utilized  laboratory  resources.    Technical  collaborations 
occur  through  a  variety  of  interactions  ranging  from  informal 
exchanges  to  cooperative  research  and  development  projects.  In 
one  proposed  collaborative  project,  several  DOE  laboratories  will 
be  helping  the  U.S.  steel  industry  become  more  competitive  by 
developing  advanced  techniques  for  making  steel.    Current  focus 
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is  on  development  of  a  process  for  direct  steelmaking  from  ore  or 
scrap  iron  and  development  of  an  electromagnetic  continuous 
casting  process*    This  project  uses  the  combined  capabilities  of 
several  Federal  laboratories  and  is  cost- shared  with  U.S.  steel 
companies. 

The  Department  is  also  preparing  to  initiate  cooperative  R&D 
ventures  in  its  Fcssil  Energy  and  Conservation/Renewable  Energy 
Programs.    These  efforts  are  intended  specifically  to  apply 
Government  sources  and  technical  expertise  to  new,  privately 
initiated  corporate  ventures,  thereby  facilitating  the  transfer 
of  federally- funded  technology  or  knowledge  into  a  business 
environment. 

These  results  speak  louder  than  words  in  demonstrating  the 
Department's  continued  commitment  to  improving  the  industrial 
competitiveness  of  the  United  States  through  its  technology 
transfer  efforts. 

The  following  are  a  few  items  of  interest  in  the 
intellectual  property  area  which  also  show  the  level  of 
importance  that  DOE  places  on  technology  transfer  and  recent 
legislative  enactments. 
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DOB  is  implementing  Pub.  L.  96^517  (Dole-Bayh) ,  as  amended 
by  Pub.  L.  98-620  in  1984,  by  amending  contracts  with 
nonprofit  operators  of  DOB  labs  to  allow  contractors  to 
retain  ownership  of  patent  rights.    The  contracts  for  Fermi 
National  Laboratory,  Princeton  Plasma  Physics  Laboratory, 
Ames  Research  Center  and  SERI  have  recently  been  so  amended. 
The  modified  patent  and  data  provisions  have  also  been 
agreed  to  in  completed  negotiations  for  Argonne  National 
Laboratory.    Similar  contract  provisions  are  being 
negotiated  with  the  contractors  for  the  Lawrence  Livermore, 
Los  Alamos,  Lawrence  Berkeley  and  Brookhaven  National 
Laboratories. 

DOE  is  in  the  process  of  drafting  broad  glass  waivers  that 
vould  allow  for-profit  contractors  aleo  to  retain  ownership 
of  patent  rights  in  many  cases.    These  class  waivers  will 
have  the  effect  of  making  available  to  the  private  sector  a 
significant  number  of  inventions  made  or  to  be  made  under 
contracts  with  DOB,  including  our  GOCO  contractors.    DOE  has 
issued  several  class  waivers  in  the  past  which  permit 
contractors  to  retain  ownership  of  patent  rights,  in  many 
arrangements,  including  industry  use  of  DOE  "GOCO" 
laboratory  facilities. 
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DOE  has  decided  to  use  the  15%  royalty  sharing  provisions  of 
Section  7  of  the  Federal  Technology  Transfer  Act  of  1986  for 
Government-employee  inventors. 

DOE  has  in  the  past,  and  continues  even  more  today,  to  use 
its  existing  statutory  and  regulatory  authorities  to  enter 
into  cooperative  agreements  and  other  arrangements  with 
industry  and  to  use  the  flexibility  of  these  authorities  to 
negotiate  equitable  arrangements  with  third  party  sponsors 
regarding  ownership  and  rights  in  intellectual  property. 
Strong  emphasis  in  these  negotiations  has  always  been  placed 
on  commercialization  of  the  technology.    Examples  of  these 
arrangements  include  the  Steel  Initiative  and  Clean  Coal 
Technology  Program.    In  the  Clean  Coal  Technology  Program, 
for  example,  participants  have  been  able  to  elect  to  retain 
patent  rights-  either  under  Dole-Bayh  for  small  businesses, 
or  pursuant  to  case-by-case  advance  patent  waivers. 

Since  1980,  DOE  has  waived  or  licensed  to  others  the  patent 
rights  to  about  40%  of  all  patent  applications  resulting 
from  DOE  funding  (i.e.,  of  about  3400  patent  applications 
resulting  from  DOE  funded  activities,  about  1360  have  been 
waived  or  licensed) .    The  waivers  were  accomplished  using 
for  the  most  part  case-by-casp  advance  and  identified 
invention  waivers,  together  with  some  earlier  class  waivers. 
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These  numbers  do  not  include  those  patent  applications  for 
which  nonprofit  and  small  business  contractors  acquired 
rights  under  the  authority  of  the  Dole-Bayh  Law. 

o       Indeed,  just  this  last  month,  DOE  has  established  a  task 

force  for  Intellectual  Property,  of  which  I  am  the  Chairman, 
to  look  at  issues  related  to  liberalizing  contractor 
intention  of  data  developed  under  DOE  cost-shared  arrange- 
ments.   This  study  is  still  underway  in  the  agency. 

In  addition  to  these  activities,  program  elements  of  the 
Department  are  currently  reviewing  the  recent  Executive  Order  to 
determine  how  best  to  implement  the  many  aspects  addressed  by  the 
Order.    The  Department  will  be  implementing  the  various  programs 
and  activities  of  the  Order  as  soon  as  these  studies  are 
completed,  commensurate  with  its  already  demonstrated  commitment 
to  technology  transfer. 

As  I  have  stated  previously,  the  Department  continues  to 
support  technology  transfer  as  an  important  objective  of  the 
agency  and  look  forward  to  additional  successes  in  the  future 
using  the  new  initiatives  set  forth  in  the  Executive  Order. 
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J^V  Walgren-  What  can  be  said  about  this  class  waiver  ap- 
proach versus  the  case-by-case  waiver  approach?  We  are  getting 
strong  statements  from  people  who  have  been  involved  with  DOE 
who  have-not  had  the  benefit  of  a  class  waiver,  and  therefore,  as  I 
understand  it  have  had  to  wait  a  substantial  period  of  time,  which 
totally  distorts  the  patent  process. 

Not  only  would  I  be  right  in  saying  that  that  requires  the  inven- 
tor to  pu^the  money  up  front,  prior  to  waiver,  and  many  inventors 
are  not  able  to  do  that,  but  at  the  same  time,  the  patent  has  been 
registered— is  that  correct?-and  so  it  is  there  for  DOE  to  use  for 
various  .purposes,  but  yet  not  there  for  the  inventor  to  take  to  a 
private  commercialization  effort. 

Mr.  Farrell.  Mr.  Oiairman,  if  I  could  respond  to  that,  first  with 
a  general  statement.  You  have  to  remember  that  in  DOE-funded 
contracts^  that  one  of  the  missions  of  the  Department  is  National 
defense,  National  security.  It  is  a  large  part.  We  are  the  old  Atomic 
Energy  Commission;  we  did  come  out  of  the  Manhattan  Project. 

We  do  have  certain  defense-related  activities.  We  also  have 
energy  research  m  our  other  funding  projects  situations  where  the 
patents  rights  are  transferred  freely  to  our  contractors.  Where  you 
come  into  problems  is  where  you  have  the  National  security  aspect 

„„Mfr-  Wai^ren:oK0lw  about  *  we  tried  to  separate  the  National  se- 
™  y         out?  There  must     a  logiad  way  to  do  that 
Mr.  Farrell.  We  are  attempting  that,  Mr.  Walgren.  We  will  be 

having  class  waivers  coming  up.  Right  now,  I  think  it  is  about  a  13- 

step  process.  We  do  plan  on  streamlining  that  down  to  a  level  of 

about  a  5-step  process. 

^^0t^e^jW,?£is,  we  haYe.  cla3s  examiners,  security  examiners  out 
in  the  field.  When  something  comes  up,  it  will  be  ruled  upon  either 
by  the  security  examiner  m  the  field  and  sent  back  to  DOE  head- 
quarters for  final  review. 

in™Yw^R™£  ta  my  u",de,rstanding  that  certainly  half  of  the 
inventions  in  DOE  are  not  defense  or  security  rented,  and  more- 
sfecunty  rfXiew  is  pretty  well  accomplished  within  six 
months.  Yet  we  are  still  faced  with  case-by-case  waivers  taking  two 
years,  or  thereabouts,  or  certainly  well  over  six  months. 
We  have  receiveo  some  lists,  which  just  as  a  random  sample  are 

JiKr 'J?6^  15  m0-?ths', 1  year>  2  vears'  and  {t  "»  our  under- 
Si^r?134  the, sfunty  clearance  should,  at  best,  take  six 
m    b         would  be  no  reas°n  for  that  extra  delay. 

FiRRELL-  }  fPPreciate  that.  Again,  Mr.  Walgren,  if  you  will 
note  m  the  regulations  that  were  just  issued  by  the  Department  of 
Commerce,  final  in  March,  there  is  in,  as  it  relates  to  the  Bayh- 
Dole,  a  provision  in  there  that  we  do  have  a  six-month  time  period 
ifT  m  n0t  exercised  our  rights  within  six  months,  we  lose  it 
Mr.  Walgren.  Now  DOE  has  yet  to  issue  regulations  covering 
that  process;  is  that  correct?  6 

the4iread1)nRtna'tThat  *  ^  Department  of  Commerce  had 

Mr.  Walgren.  How  long  is  it  going  to  be  before  DOE  is  in  a  posi- 
tion to  issue  responsive  regulations? 

Mr.  Farrell.  We  hope  to  have  them  out  within  several  months. 
But  we  are  following  the  regulations-they  are  mere  implementing 
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regulations.  We  will  be  following  the  Department  of  Commerce  reg- 
ulations to  a  general  degree.  We  see  no  problem  with  them. 

Mr.  Walgren.  Is  there  any  problem  with  the  Department  of 
Energy  granting  contractors  exclusive  licenses  to  copyrighted  mate- 
rials, reserving,  as  I  understand  it,  only  a  royalty-free  use  on  or 
behalf  of  the  Government? 

Mr.  Farrell.  Let  me  answer  it  this  way:  If  we  are  talking  just  of 
copyright,  is  there  a  problem?  No,  there  is  no  legal  problem.  You 
are  talking  to  the  General  Counsel. 

There  is  no  legal  problem  in  doing  that.  Where  we  are  running 
into  problems  right  now  is  the  request  for  ownership  of  that  data. 
One  of  the  missions  of  the  Department  of  Energy  is  in  its  research, 
to  get  the  results  of  that  research  out  promptly  to  the  general 
public. 

We  are  a  research  institute.  Everyone  should  be  benefitting  from 
the  superconductors  we  have  been  talking  about,  to  other  situa- 
tions. What  we  are  running  into  now,  Mr.  Chairman,  is  the  situa- 
tion of  joint  funding. 

If  I  am  a  private  corporation  and  am  going  to  put  the  money  up, 
do  I  own  the  data  that  is  coming  out  of  the  research?  Why  would  I 
put  up  money  if  ?11  of  a  sudden  something,  the  data  that  is  gener- 
ated from  that  goes  out  to  the  general  public?  That  is  something  to 
new  to  us. 

There  is  no  legal  impediment  to  us  to  copyright.  We  have  to  look 
at  it,  though. 

Mr-  Walgren.  Let  me  understand.  I  thought  that  the  structure 
of  the  law  and  the  intent  that  was  agreed  on  was  that  the  inventor 
would  have  an  exclusive  license  to  take  advantage  of  the  incentives 
that  somebody  with  an  exclusive  license  would  have,  but  we  only 
reserved  title  and  therefore  use  by  the  Government  on— by  or  on 
behalf  of  the  Government.  Am  I  wrong  in  that? 

Mr.  Farrell.  I  am  not  sure  that  I  followed  the  track  of  your 
question.  You  have  the  Atomic  Energy  Act,  the  Federal  Non- 
Nuclear  Act,  the  title  goes  to  the  Federal  Government. 

jrfayh-Dole,  Stevenson-Wydler  of  1980  which  had  mechanisms  of 
getting  technology  out  to  the  private  sector.  You  have  Bayh-Dole 
amendments  of  1984  where  we  have  the  small  businesses  and  non- 
profits getting  title  to  the  patents. 

We  have  the  Federal  Technology  Transfer  Act  that  applies  to  the 
GOGOs,  not  to  the  GOCOs.  I  think  I  have  been  told  we  have  36  lab- 
oratories; 32  are  GOCOs  not  covered  by  the  Federal  Technology 
Transfer  Act.  Only  four  do;  700  employees,  $250  million  budge 

Mr.  Walgren.  But  you  had  indicated  that  responsibility  was  to 
get  the  information  out  to  the  general  public.  Now  when  you  do 
that,  you  completely  undermine  the  concept  of  copyright.  If  there 
is  a  copyright  interest  that  we  could  get  some  leverage  out  of,  we 
are  turning  our  back  on  that. 

I  thought  that  we  were  intent  on  providing  copyright  to  copy- 
rightable materials,  like  software.  I  thought  we  were  providing  a 
copyright  to  the  inventor  except  for  use  on  behalf  of  the  Govern- 
ment. 

Mr.  Farrell.  We  have  the  authority  to  do  that.  In  the  National 
.Software  Center,  run  by  Argonne,  the  software  goes  to  that,  the  in- 
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formation  is  released  to  the  public  generally  at  that  time.  You  ne- 
gotiate for  software  on  a  case-by-case  basis. 

Mr.  Walgren.  You  have  more  than  authority;  do  you  have  an 
obligation  to  provide  the  inventor  of  copyrightable  material  a 
copyright,  except  for  the  reservation  of  Government  use? 

Mr.  Farrell.  Does  the  Department  have  a  legal  obligation?  Are 
we  talking  legal  or  moral? 

Mr.  Walgren.  Is  it  in  the  law? 

Mr.  Farrell.  Mr.  Chairman,  our  laws  require  public  dissemina- 
tion of  the  data. 

Mr.  Walgren.  I  see.  But  in  individual  contracts  you  can  provide 
for  copyright.  Is  that  the  idea? 

Mr.  Farrell.  There  is  no  legal  prohibition  of  that.  We  would  ne- 
gotiate that  on  a  case-by-case  basis. 

Mr.  Walgren.  In  instances  where  you  do  provide  for  the  copy- 
right to  flow  to  the  inventor  or  the  developer  of  the  copyrightable 
material. 

Mr.  Farrell.  That  is  correct. 

Mr.  Walgren.  You  reserve  a  right  for  Government  use. 

Mr.  Farrell.  That  is  correct. 

Mr.  Walgren.  Because  we  paid  for  it. 

Mr.  Farrell.  That  is  correct. 

Mr.  Walgren.  But  now  the  problem,  as  I  understand  it  is,  that 
the  Government  is  interpreting  that  right  to  go  way  beyond  Gov- 
ernment use,  and  in  fact  are  allowing  licenses  to  copyrighted  mate- 
rials that  were  under  the  contract  to  flow  to  the  inventor,  allowing 
licenses  for  use  of  that  beyond  pure  Government  consumption,  or 
pure  Government  use. 

Mr.  Farrell.  As  the  General  Counsel,  that  has  not  been  brought 
to  my  attention.  We  have  been  more  interested  at  the  Department 
in  our  mandate  to  get  the  information  out,  to  make  it  public.  We 
are  the  National  Laboratories.  We  are  a  resource  tr  the  country;  to 
get  that  information  out  to  the  general  public. 

Mr.  Walgren.  But  where  you  have  a  contract  thai  provides  for 
the  pursuit  of  a  copyright  with  that  inventor,  then  you  don't  have 
an  obligation  to  get  that  material  out  to  the  public.  You  have  an 
obligation  to  use  it  for  the  Government's  purposes,  but  not  get  it 
out  there  in  competing  private  sector  use,  in  some  way. 

Mr.  Farrell.  That  is  correct.  If  the  contract  so  states,  that  is  ab- 
solutely correct,  Mr.  Chairman. 

Mr.  Walgren.  Let  me  ask  how  the  Department  of  Energy  deter- 
mines if  an  invention  comes  under  the  National  Security  Exemp- 
tions to  the  amendments  to  the  patent  laws.  Do  we  have  a  good 
framework  for  looking  at  that  with  clarity? 

Mr.  Farrell.  We  have  a  series  of  classifications,  security,  for  per- 
sonnel at  all  of  our  facilities,  for  all  of  our  contractors.  They  review 
it,  make  an  initial  determination.  It  comes  back  to  headquarters, 
comes  to  my  office.  We  look  at  it.  We  have  patent  examiners  look 
at  it  and  there  is  a  determination  made. 

If  there  is  no  National  security  concerns,  the  patent  is  freely 
given. 

Mr.  Walgren.  How  long  does  that  take? 

Mr.  Farrell.  We  have  agreed  now  it  will  be  six  months.  It  has 
taken  longer;  undoubtedly  it  has  taken  longer  in  the  past. 
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Mr.  Walgren.  So  there  should  be  no  instance,  literally,  of  any- 
thing going  beyond  ten  months,  or  thereabouts,  in  the  resolution  of 
whatever  an  inventor's  relation  with  the  Department  of  Energy 
ought  to  be.  Is  that  a  fair  statement? 

Mr.  Farrell.  Not  to  a  total  degree,  because  you  would  be  negoti- 
ating from  that  point.  Let's  say  in  three  months  you  determine,  no, 
there  is  not.  Then  you  negotiate  with  the  contractor  who  wants  the 
patent,  who  thinks  it  is  a  patentable  process. 

You  have  a  situation  in  some  of  our  facilities  now  where  a  proc- 
ess might  be  determined  to  be  patentable.  We  have  in  our  contracts 
allowable  cost  provisions.  Some  of  the  contractors  would  like  to  uti- 
lize the  monies  flowing  from  the  contracts  for  patent  application 
process.  That  is  not  an  allowable  cost. 

We  would  have  to  amend  our  regulations.  We  are  in  the  process 
of  doing  that,  in  the  process  of  negotiating  it.  But  to  say  six 
months— all  we  are  doing  is  making  a  determination.  Then  you  ne- 
gotiate, and  we  hope  it  does  not  take  six  months  to  determine 
whether  or  not  there  is  a  National  security  interest.  You  would 
hope  it  would  be  quicker  than  six,  or  then  you  lose  it. 

Mr.  Walgren.  In  all  those  instances  there  ought  to  be  in  the 
record  evidence  of  the  contractor  not  agreeing  to  a  term  offered  by 
the  Government.  I  am  trying  to  get  at  situations  where  the  Govern- 
ment is  just  not  processing  these  proposals. 

Mr.  Farrell.  If  I  could  answer  the  question  this  way,  Mr.  Wal- 
gren. I  came  onto  this  job  in  May  1985. 1  heard  about  this  situation. 
I  have  visited  the  labs,  talked  to  the  patent  people,  in  particular; 
what  were  the  bottlenecks?  We  hoped  we  have  cleared  those  up. 

I  have  personally  visited  Oak  Ridge,  Los  Alamos,  Lawrence 
Livermore,  Albuquerque,  Chicago— all  of  our  facilities—discussed 
this  situation  and  discussed  it  with  patent  counsel  and  made  sure 
these  things  move.  We  are  keeping  a  watch  on  it. 

Mr.  Walgren.  As  I  said  to  the  President's  Science  Advisor,  we 
are  told  that  there  is  actually  an  instance  out  there  where  the  Jap- 
anese and  the  Europeans  are  marketing  software  in  our  country 
that  the  person  who  has  a  right  to  expect  a  copyright  and  a  license 
to  market  that  in  our  country  is  not  yet  able  to  do  m>  because  they 
have  not  been  able  to  get  through  DOE's  licensing  process. 

That  is  a  bizarre  result,  and  we  ought  to  be  giving  that  to  you  in 
writing  and  asking  you  to  look  at  that  as  a  case  and  make  sure 
that  whatever  the  blocks  are,  they  are  nc  t  unreasonable  and  that 
that  kind  of  circumstance  is  not  replicated. 

We  will  get  that  to  you  in  writing,  and  I  would  appreciate  your 
response. 

Mr.  Farrell.  If  I  could  just  comment.  I  have  talked  to  the  Secre- 
tary about  this  situation.  He  is  very  familiar  with  some  of  the  alle- 
gations that  have  been  made.  He  fully  supports,  needless  to  say, 
the  Executive  Order,  the  applicable  laws.  He  Is  very  concerned 
about  the  competitiveness  of  the  U.S.  economy  and  the  patent  proc- 
ess, and  we  ars  working  as  best  we  can. 

Mr.  Walgren.  Mr.  Boehiert. 

Mr.  Boehlert,  One  quick  two-part  question.  How  have  DOE  labs 
been  working  with  State  technology  transfer  programs  and  do  you 
find  any  of  the  State  technology  transfer  programs  particularly 
successful? 
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Mr.  Farrell.  r  I  could  submit  that  for  the  record.  I  am,  again, 
the  General  Counsel.  1  Con't  deal  directly  with  the  States.  We  deal 
with.tbe  ntfyor  universities.  I  can  get  it  fo?  the  record. 

The  -Assistant  Secretary,  Fossil  Energy  (FE),  has  initiated  an  P££ressive  approach 
to  the  enhancement  of  technology  research,  development,  and  transfer  with  the 
States  via  Memoranda  of  Understanding.  The  Memorandum  of  Understanding 
(MUU)  is  a  written  agreement  which  broadly  defines  basic  undcrctandhigr,  and  de- 
scribes a  mechanism  for  coordinating  fossil  activities  to  bs  engaged  in  by  the  De- 
partment of  Energy  (DOE)  and  the  participating  State.  Specific  agreements  are  then 
developed  between  DOE/FE  and  the  participating  State  organizatiou(s)  to  imple- 
ment specific  agreed  to  fossil  jesearch,  development  and/or  technology  f.a^fer  -c- 
JJq^I  specific  agreements  are  referenced  as  An-exec  to  the  uppropriate 

g  At  present,  three  such  MOU's  have  been  entered  into  by  DOE/FE.  The  participate 
ing  States  are  Alaska,  Illinois,  and  Indiana.  DOE/FE  is  in  the  final  stages  of  enter- 
ing an  MOU  agreement  with  Utah,  aid  discussions  are  underway  with  Texas,  Cali- 
AJg^?^YlrFmia>  West  Virginia,  Wyoming,  New  York  and  Kentucky. 
Under  DOE/FE  s  decentralized  rrogram  management  approach,  the  im-I  'menta- 
tion of  specific  projects  under  the  MOU  are  carried  out  by  the  appropriate  i ,  are  o- 
nes.  btete  Technology  transfer  programs  have  experienced  varying  levels  o/  "sun. 
cess  ,  depending  on  State  objectives  and  priority  in  objectives.  Some  of  the  more 
generally  accepted  successes  in  technology  transfer  are  Ohio,  Indiana,  Michigan  and 
New  York.  This  is  not  to  say  that  other  State  programs  have  not  been  as  successful, 
but  simply  have  not  been  as  visible. 

Mr.  Boehlert.  That  is  fine.  That  is  all  I  have,  Mr.  Chairman. 
Jv^^i  The  ^air  will  recognize  the  Gentleman  from 
North  Carolina,  Mr.  Price. 

Mr.  Prick.  Thank  you,  very  much,  Mr.  Chairman. 

Mr.  Farrell,  I  wonder  if  you  could  help  me  get  a  little  clearer  pic- 
ture of  how  this  process  actually  works,  the  soliciting  partners  in 
these  various  enterprises. 

Do  you  have  some  way  of  seeking  our  partners,  collaborators?  Do 
you  wait  to  be  solicited?  Is  there  something  that  could  be  called  an 
outreach  program  that  you  have  underway? 

Mr.  Farrell.  I  would  have  to  respond  to  that  for  the  record.  The 
General  Counsel's  office  does  not  have  an  outreach  program.  You 
have  the  National  Software  Center,  you  have  conferences.  We  do 
getthe  information  out  as  quickly  as  we  can  on  what  we  are  doing. 

The  private  sector  identifies— I  know  I  have  contact,  if  it  is  not 
daily,  it  is  every  other  daj,  from  the  Counsel  for  our  contractors  on 
these  issues.  I  just  had  a  meeting  of  80  contractor'  counsels  in 
banta  Fe,  New  Mexico  last  month,  talking  about  these  issues.  How 
do  you  get  these  things  outs?  They  will  keep  you  informed. 

But  we  are  lawyers  talking  together.  I  would  have  to  submit  ex- 
actly how  it  is  done,  whether  there  is  an  outreach  program  under 
energy  research,  or  others.  I  would  have  to  submit  that  for  the 
record. 

Outreach  Program 

The  Department  of  Energy  has  a  Department-wide  outreach  program  that  is  dele- 
gated to  its  laboratories.  The  focus  of  this  program  is  to  provide  opportunities  for 
adoption  and  use  of  federally  funded  technology  developments  by  the  private  sector 
and  State  and  local  governments.  Effective  communication  that  these  opportunities 
are  available  is  essential  if  new  knowledge  from  the  Federal  research  laboratories  is 
to  be  applied  through  development  of  new  products  and  processes  for  improved 
international  competitiveness  of  U.S.  industry.  These  opportunities  include  numer- 
ous lands  of  outreach  activities,  which  are:  one-to-one  direct  researcher  contact,  visi- 
tors to  the  laboratory,  technical  documents  and  software,  symposia  and  conferences, 
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patents  and  patent  licensing  and  assignments,  personnel  exchanges,  cost  shared  con 
tracts,  grants,  advisory  groups,  user  facilities,  work  for  others,  and  training  opportu 
nities.  Several  of  these  outreach  activities  often  are  used  together  and  therefore  are 
identified  as  the  "technology  transfer  process."  This  process  can  be  generically  de- 
scribed as  people  interactions  related  to  scientific  and  engineering  technological  ac 
complishments. 

Mr.  Price.  That  would  be  helpful  and  I  would  appreciate  your 
doing  that. 

I  wonder  how  much  interest  foreign  firms  have  shown  in  work- 
ing with  DOE  labs.  Do  you  have  any  cooperative  arrangements 
with  foreign  firms?  Does  the  Executive  Order  affect  such  arrange- 
ments? m  . 

Mr.  Farrell.  We  do  have  cooperative  arrangements  with  foreign 
participation  in  some  of  our  lab  research.  We  have  under  fossil,  we 
have  joint  agreements  with  Italy  and  several  of  the  other  countries, 
but,  again,  I  would  have  to  submit  that  for  the  record. 

The  Department  of  Energy  has  several  international  agreements  through  its  lab- 
oratories. I  have  summarized  these  by  laboratory  for  Sandia  National  Laboratories 
(SNL),  Los  Alamos  National  Laboratory  (LAND,  and  Lawrence  Livermore  National 
Laboratory  iLLNL). 

For  SNL,  equal/exchange  agreements  exist  with  foreign  countries  in  the  following 
technical  fields.  For  fossil  energy,  there  are  agreements  with  Japan,  Germany,  Italy, 
Israel,  and  Venezuela.  In  the  field  of  combustion  research,  there  are  agreements 
with  Brazil,  Japan,  England,  Italy,  France,  and  Germany.  For  solar  energy,  there 
are  agreements  with  Spain  and  Israel.  For  nuclear  reactor  safety,  there  are  agree- 
ments through  the  Nuclear  Regulatory  Commission  with  Germany,  Japan,  and  Eng 
land.  In  the  field  of  magnetic  fusion  material  science,  there  are  agreements  wit  i 
West  Germany  and  Japan. 

Current  LANL  examples  of  cooperative  agreements  with  foreign  governments  in 
elude  Mexico  Petroleum  Research  Institute  and  their  nuclear  research  institute 
LANL  also  has  agreeements  with  Japan,  Italy,  and  Euratqm  in  the  area  of  magnetic 
fusion  energy  plus  with  several  Caribbean  countries  in  the  area  of  alternative 
ene»t,y  resources.  Furthermore,  LANL  trains  nuclear  reactor  safeguard's  inspectors 
for  the  IAEA  (International  Atomic  Energy  Agency)  and  develops  safeguards  instru 
mentation  and  techniques  for  the  IAEA.  We  also  have  scientific  exchange  programs 
with  several  foreign  countries  in  the  area  of  basic  nuclear  physics  using  our  Meson 
Physics  Facility.  Finally,  a  recent  past  example  of  a  cooperative  agreement  was 
with  Japan  and  Germany,  who  cooperated  with  and  supported  our  hot/dry  rock  geo- 
thermal  energy  program. 

LLNL  has  an  employee  exchange  agreement  with  the  Philips  Research  Laborato- 
ry, Eindhoven,  the  Netherlands.  Under  this  agreement,  both  organizations  will  ben 
efit  from  the  precision  engineering  technology  of  the  other.  Engineers  from  ttw  two 
laboratories  will  spend  one  year  at  the  other  laboratory.  LLNL  will  gain  precision 
grinding  technology  from  Philips,  while  Philips  will  gain  some  precision  matching 
technology  from  LLNL.  The  technologies  are  important  to  LLNL  programs  in  preci 
sion  optics. 

LLNL  also  has  a  work-for-others  agreement  with  a  Brazilian  coal  company,  CO- 
PELMI.  Under  this  agreement,  COPELMI  is  funding  an  LLNL  program  to  assist 
their  efforts  in  determining  the  feasibility  of  in-situ  coal  gasification  in  Brazil  DOE 
and  LLNL  research  in  coal-gasification  will  benefit  from  results  of  the  effort. 

Additionally,  LLNL  is  currently  procuring  glass  for  the  Nova  laser  from  the  Hoya 
Corporation  in  Japan.  Hoya  is  also  providing  glass  to  the  Commissariat  a  TEnergie 
Atomique  of  France  with  which  LLNL  has  an  agreement  regarding  laser  glass  re 
search  and  development. 

Now,  does  the  Executive  Order  affect  an  existing  international 
agreement? 

Mr.  Price.  Yes,  would  it  have  any  effect  on  those? 

Mr.  Farrell.  No,  it  would  not.  An  Executive  Order  is  not  the 
law  of  the  land.  It  is  an  administrative  procedure  set  forth  by  the 
President  pursuant  to  the  law.  So  if  something  is  a  treaty,  or  an 
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Executive  Agreement  that  is  in  effect  now,  it  would  not  cancel  any 
previous  agreements. 

Mr.  Price.  Later  today,  we  are  going  to  hear  from  the  Council  on 
Government  Relations,  and  they  will— I  don't  know  if  you  have 
seen  that  testimony,  but  they- will  be  recommending  I  understand 
that  the  ownership  of  software  and  other  technical  data  remain 
with  the  contractor;  that  Government  rights  be  limited  to  data  spe- 
cifically listed 'in  agreements;  and  thirdly,  that  Government  rights 
not  interfere  with  the  ability  of  universities  to  transfer  or  commer- 
cialize theinformation.  • 

There;  too',  you  may  want  to  respond  for  the  record,  but  if  you 
had  a  chance  to  look:  at  that  testimony  and  would  care  to  respond, 
I  would  be-happy  to  hear  your  response. 

Mr.  Pakrell.  I  have  not  seen  their  testimony.  Ownership  could 
hinder  the  dissemination  of  information.  It  is  just  a  cautionary 
aspect.  How  long  should  they  own  it?  Two  years,  four  years?  I  am 
not  sure.  We  do  have  an  intellectual  property  task  force.  I  chair  it. 
These  are  issues  that  have  come  up  from  the  field  and  from  else- 
where. 

They  are  changing  ths  mission  of  the  Department  of  Energy 
when  you  so  tie  up  that  type  of  information.  Generally,  you  really 
change  the  mission  of  the  Department,  and  I  am  not  sure  whether 
that  is  good  or  bad.  I  am  not  the  one  to  ask. 

As  a  lawyer,  I  would  caution  the  Congress  on  that  and  look  at  it 
on  a  case-by-case  basis,  not  as  a  general— I  certainly  would  not 
have  legislation  to  that  effect. 

With  regard  to  the  data  rights  policy  proposed  by  the  Council  on  Government  Re- 
lations, our  concern  is  basically  that  it  would  be  inconsistent  with  the  statutory  re- 
quirements for  dissemination  of  information  which  DOE  and  some  other  agencies 
are  subject  to.  I  would  hope  that  in  enacting  any  such  policy  into  law,  the  Congress 
would  reconcile  it  with  existing  statutory  data  rights  policies  so  that  agencies  do  not 
have  conflicting  authorities  in  this  area.  A  policy  restricting  the  dissemination  of 
the  results  of  federally  sponsored  research  would  have  a  major  impact  on  DOE  mis- 
sions and  responsibilities. 

Mr.  Price.  Well,  Mr.  Chairman,  if  we  could  request  answers  to 
these  questions,  that  the  record  be  held  open  for  those.  The  matter 
of  the  outreach  programs  that  DOE  has  underway,  and  the  ques- 
tion of  any  impact  at  all  this  might  have  on  foreign  agreements 
with  foreign  firms,  and  then  any  further  response  you  would  care 
to  submit  on  the  COGR  recommendations. 

Mr.  Walgren.  Without  objection,  that  will  be  the  order. 

Mr.  Price.  Thank  you,  Mr.  Chairman. 

Mr.  Walgren.  Mr.  Brown. 

Mr.  Brown.  No  questions. 

Mr.  Walgren.  Ms.  Schneider. 

Miss  Schneider.  I  was  just  looking  through  the  remainder  of 
your  testimony.  And  since  you  are  a  lawyer,  as  you  said  earlier,  I 
don  t  have  any  questions  that  are  particularly  directed  toward  the 
legal  pursuit,  that  our  Chairman  had  already  reviewed  with  you. 

But  I  just  want  to  state,  in  case  you  are  in  a  meeting  with  the 
other  researchers  or  folks  at  DOE,  that  to  say  consistently  in  the 
testimony  of  anyone  who  is  representing  DOE,  that  you  are  doing  a 
great  job  insofar  as  energy  efficiency  research  and  development  is 
concerned,  is  I  would  say  not  quite  accurate. 
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We  have  the  potential  to  save  $150  billion  per  year,  to  save  the 
consumers  that  amount  of  money.  We  know  that  for  every  tax 
dollar  that  we  invest  in  energy  efficiency  technology  we  save  $50 

It  seems  to  me  that  the  constant  fight  that  we  have  to  have  with 
the  Department  of  Energy  insofar  as  a  budget  that  reflects  the  po- 
tential of  energy  efficiency,  the  fights  are  ridiculous  when  we  see 
other  nations,  our  competitors,  taking  the  markets  in  seven  out  of 
ten  of  the  areas  where  we  had  hoped  to  excel— be  that  in  light 
bulbs,  refrigeration,  motors,  phofovoltaics,  or  whatever. 

I  just  want  you  to  have  the  record  straight  f^om  this  side  of  the 
Congress  that  in  fact  it  is  aWays  a  veiy  unpleasant  struggle  with 
the  Department  of  Energy  to  get  them  to  put  their  money  where 
their  mouth  is.  Their  mouth  has  consistently  said  through  their 
latest  report  that  energy  efficiency  i§  very  yaluable.  They  say  let 
the  marketplace  determine  where  we  will  make  our  investments; 
we  will  support  the  winners  and  not  the  losers. 

But  consistently,  they  are  popping  up,  the  various  energy  suppli- 
ers, that  are  not  the  best  investment  for  the  dollar.  That  is  the  end 
of  my  speech. 

Thank  you  for  listening.  If  you  have  a  comment  in  response,  that 
is  fine.  I  just  wanted  you  to  be  aware  that  I,  for  one  as  a  member  of 
this  committee,  am  very  frustrated  in  how  we  every  year  have  to 
fight,  and  we  are  fighting  rignt  now  to  get  the  appropriate  money 
allocated  for  energy  efficiency  technology.  This  is  the  area  where, 
internationally,  we  are  losing  our  compx/:tive  edge. 

I  am  very  saddened  to  see  this  because  the  Secretary  of  Energy 
and  of  the  Interior,  and  many  of  the  people  at  the  National  Labs 
that  I  have  spoken  with,  are  all  predicting  an  energy  crisis. 

I  am  very  convinced  we  are  going  to  have  one,  and  I  would  hate 
to  be  in  Congress  at  the  time  when  I  am  going  to  have  to  say- 
well,  we  blew  it,  again.  We  are  up  to  crisis  management,  rather 
than  preventive  medicine. 

Thank  you  for  your  indulgence. 

Mr.  Walgren.  Thank  you. 

Let  me  express  our  appreciation  for  your  testimony  and  we  will 
submit  some  things  that  we  will  then  get  back  for  the  record,  and 
we  appreciate  your  coming. 

Mr.  Farrell.  Thank  you,  very  much,  Mr.  Chairman. 

Mr.  Walgren.  Thank  you. 

With  apologies  to  the  fourth  panel,  if  they  would  permit,  we,  out 
of  some  time  constraints  that  some  of  the  Members  have,  would 
like  to  move  to  the  fifth  panel,  and  promise  on  our  side  to  be  very 
abbreviated  and  not  impose  on  your  time. 

If  I  could  call  Richard  Geltman,  for  the  Committee  on  Economic 
Development  and  Technical  Innovation,  from  the  National  Gover- 
nors' Association,  Dr.  Frank  Rhodes,  the  President  of  Cornell  Uni- 
versity, and  Joe  Kazmarek,  of  Impact  Technology  in  Bethlehem.  If 
you  folks  would  come  forward,  we  would  appreciate  your  joining 
us. 

The  written  statements  will  be  made  a  part  of  the  record,  and 
the  Chair  would  recognize  Mr.  Boehlert  for  an  introduction. 

Mr.  Boehlert.  It  is  a  pleasure  for  me,  Mr.  Chairman,  to  welcome 
Dr.  Rhodes,  from  the  internationally  recognized  and  acclaimed  in 
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stitution,  Cornell  University.  Dr.  Rhodes,  it  is  a  pleasure  to  have 
you  here. 

I  are  very  much  looking  forward  to  your  testimony,  as  I  am  to 
the  othere  on  this  panel. 
Mr.  Price  [presiding,.  Mr.  Geltman,  would  you  like  to  proceed? 

STATEMENTS  OF  RICHARD  B.  GELTMAN,  STAFF  DIRECTOR,  COM- 
MITTLE  ON  ECONOMIC  DEVELOPMENT  AND  TECHNICAL  INNO- 
VATION, NATIONAL  GOVERNORS'  ASSOCIATION,  WASHINGTON, 
DC;  FRANK  H,T,  RHODES,  PRESIDENT,  CORNELL  UNIVERSITY 
ITHACA,  NY;  AND  JOE  KAZMAREK,  IMPACT  TECHNOLOGY.  INC ' 
BETHLEHEM,  PA 

Mr.  Geltman.  Thank  you,  Mr.  Chairman.  I  appreciate  the  oppor- 
tunity for  the  National  Governors'  Association  to  appear  before 
you,  to  testify  today  on  two  proposed  bills,  the  Competitiveness  En- 
hancement  Act  of  1987,  and  the  Federal  Industrial  Extension  Serv- 
ice Act  of  1987. 

The  Center  on  State  and  Local  Initiatives  on  Productivity,  Tech- 
nology and  Innovation  to  be  established,  pursuant  to  the  Competi- 
tiveness Enhancement  Act  of  1987,  is  consistent  substantively  and 
intergovernmentally  with  the  views  of  the  National  Governors'  As- 
sociation, and  the  National  Governors'  Association  endorees  that 
bill. 

State  governments  have  initiated  programs  to  enhance  the  U.S. 
competitiveness  position.  They  are  experimenting  with  a  variety  of 
tools  and  techniques  and  often  undertaking  the  same  activities  in 
dl«f rent  circumstances,  and  to  achieve  different  purposes. 

While  this  experimentation  is  desirable,  there  is  little  evaluation 
going  on  at  the  State  level,  however,  as  we  described  in  recent 
NGA  publication,  "Revitalizing  State  Economies."  That  was  a  pub- 
lication that  we  released  at  the  end  of  August  of  this  past  year. 

In  NGA's  review  of  State  economic  development  programs,  we 
were  unable  to  determine  what  types  of  intervention  works  best 
and  under  what  circumstances. 

To  see  if  it  were  possible  to  develop  common  evaluation  method- 
ologies, NGA  just  completed  a  roundtable  discussion  in  conjunction 
with  the  National  Academy  of  Scienceo.  It  was  apparent  from  the 
April  10  meeting  that  more  needs  to  be  known  about  present  State 
efforts  at  evaluation,  that  generic  measures  for  self-assessment  for 
particular  typ^s  of  programs  need  to  be  developed,  and  that  more 
impartial,  National  evaluations  need  to  be  conducted. 

The  Competitiveness  Enhancement  Act  of  1987  is  conceptually 
sound  It  recognizes  that  States  and  localities  have  the  primary  re- 
sponsibility for  assisting  businesses  improve  their  productivity, 
technology  and  innovativeness. 

States  and  localities  need  a  clearing  house  on  state  and  local  ini- 
tiatives to  enhance  American  competitiveness,  and  it  is  economic  to 
do  this  nationally. 

States  and  localities  need  assistance  with  conducting  evaluations, 
developing  evaluation  methodologies  and  learning  of  evaluation  re- 
sults. 

Federal  programs  and  policies  need  to  complement  and  support 
state  and  local  initiatives,  and  there  is  a  role  for  an  independent 
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Federal  watchdog  to  recommend  improvements  in  related  Federal 
programs. 

The  Federal  Government  can  provide  advice  and  technical  assist- 
ance to  State  and  local  governments  on  how  they  can  improve 
their  own  programs. 

The  Federal  Government  is  the  appropriate  level  of  government 
to  conduct  and  support  generic  research  on  the  process  of  stimulat- 
ing productivity,  technology  and  innovation. 

The  bill  could  be  improved  if  the  Center  were  asked  to  compile 
arid  describe  information  on  federal  programs  from  other  federal 
agencies  and  independent  laboratories  and  disseminate  that  infor- 
mation to  States  so  that  Federal  programs  could  be  coordinated  to 
stimulate  productivity,  technology  and  innovation.  This  would 
really  be  a  second  clearinghouse  function  to  that  which  is  proposed 
in  the  bill. 

The  nrst  clearinghouse  function  is  to  take  a  look  at  what  states 
are  doing.  The  States  are  very  interested  in  coordinating  with  the 
Federal  Government.  They  have  a  very  difficult  time  assessing 
what  is  being  done  at  the  Federal  level,  and  if  there  were  one-stop- 
shopping,  so  to  speak,  it  would  at  least  provide  the  States  with  the 
opportunity  to  know  what  is  going  on,  rather  than  having  to  rely 
on  the  desperate  information  sources  and  the  Federal  Register,  it 
would  be  very  helpful  to  them. 

Finally,  it  would  be  helpful  to  add  to  the  list  of  Federal  Depart- 
ments,  in  Section  (kX2)  the  Department  of  Housing  and  Urban  De- 
velopment. They  support  a  number  of  the  programs  and  economic 
development  which  are  useful  for  technology  and  technology  trans- 
fer. 

Mr.  Chairman,  I  would  be  happy  to  answer  any  questions. 
[The  prepared  statement  of  Mr.  Geltman  follows:] 
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Mr.  Chainxan: 

I  would  like  to  open  ay  resarks  by  thanking  you  for  inviting  a 
representative  of  the  National  Governors'  Association  to  testify  before  you 
today  on  two  proposed  bills,  the  "Coapetitiveness  Enhancecent  Act  of  1987"  and 
the  "Federal  Industrial  Extension  Service  Act  of  1987."  In  ay  stateeent  this 
Doming,  I  indicate  the  "Competitiveness  Knhanceaent  Act  of  1987"  is 
consistent  with  NGA's  policy,  the  bill  is  conceptually  sound  and  aeets  state 
needs,  and  the  "Federal  Industrial  Extension  Service  Act  of  1987"  could  be 
aerged  with  the  foraer  bill. 

The  National  Governors'  Association  is  keenly  concerned  that  the  United 
States  retain  its  preeainence  as  the  econoaic  leader  in  the  global  econooy. 
To  assist  in  achieving  that  goal  Governor  Clinton  appointed  a  gubernatorial 
Task  Force  on  Jobs,  Growth,  and  Coapetitiveness  that  will  be  issuing  a  report 
on  July  26,  1987,  in  Traverse  City,  Michigan.  The  prioary  focus  will  be  on 
what  states  can  do  to  icprove  America's  competitive  position. 

The  Center  on  State  and  Local  Initiatives  on  Productivity,  Technology  and 
Innovation  to  be  established  pursuant  to  the  "Cospet1  .«eness  Enhanceaent  Act 
of  1987"  is  consistent  substantively  and  intergovernmental ly  with  the  views  of 
the  National  Governors'  Association,  and  NGA  endorses  the  bill. 

The  United  States  has  long  led  the  world  in  technological  innovation,  a 
aajor  source  of  strength.  Now,  however,  our  nation  faces  a  serious  challenge 
to  continued  leadership  in  this  area.  At  hose,  our  technologies  have  aatured 
and  the  pace  of  soae  new  technological  innovation  has  slowed;  at  the  save 
tine,  such  of  our  infrastructure  and  industrial  plant  equipoent  is  aging. 
Abroad  there  is  increased  coapetition  froa  eaerging  as  well  as  established 
industrialized  countries. 
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To  attain  and  hold  the  leading  position  in  global  competition,  American 
businesses  mst  be  technologically  sophisticated;  aanaged  well;  and 
entrepreneurial.  That  is  finis  oust  be  quick  to  develop  and  utilize 
technological  advances;  fires  aust  be  able  to  blend  people,  technology  and 
financial  resources  into  flexible*  productive  operations;  and  fires  crust  be 
willing  to  take  carefully  calculated  potentially  high-payoff  risks  and  Bust 
have  access  to  adequate  financing  and  technical  resources. 

State  governments  have  begun  to  address  these  leperatlves.  They  are 
experimenting  with  a  variety  of  tools  and  techniques  and  often  undertaking  the 
same  activities  in  different  circumstances  and  to  achieve  different  purposes. 
While  this  experimentation  is  desirable,  there  is  little  evaluation  going  on 
at  the  state  level,  as  we  described  in  a  recent  NGA  publication  "Revitalizing 
State  Economies."  In  NGA's  review  of  state  economic  developaent  prograas,  we 
were  unable  to  determine  what  types  of  intervention  works  best  and  under  what 
circuostances. 

To  see  if  it  were  possible  to  develop  cocoon  evaluation  methodologies,  NGA 
just  completed  a  round  table  discussion  in  conjunction  with  the  National 
Academy  of  Sciences.  It  was  apparent  froa  the  April  10  netting  that  core 
needs  to  be  known  about  present  state  efforts  at  evaluation,  that  generic 
measures  for  self -assessment  for  particular  types  of  prograas  need  to  be 
developed  and  that  aore  iapartial,  nat tonal  evaluations  need  to  be  conducted. 
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The  "Coapetitiveness  Enhanceoent  Act  of  1987"  is  conceptually  sound.  It 


recognizes  that: 


0 


0 


0 


0 


States  and  localities  have  the  prioary  responsibility  for 
assisting  businesses  icprove  their  productivity,  technology  and 
innovativeness. 

States  and  localities  need  a  clearinghouse  on  state  and  local 
initiatives  to  enhance  Aserican  coopetitiveness,  and  it  is 
econooic  to  do  this  nationally. 

States  and  localities  need  assistance  with  conducting 
evaluations,  developing  evaluation  methodologies  and  learning  of 
evaluation  results. 

Federal  programs  and  policies  need  to  complement  and  support 
state  and  local  initiatives,  and  there  is  a  role  for  an 
independent  federal  watchdog  to  recommend  improvements  in 
related  federal  programs. 

The  federal  governmant  can  provide  advice  and  technical 
assistance  to  state  and  local  governments  on  how  they  can 
ioprove  their  own  programs. 
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0     The  federal  govemaent  is  the  appropriate  level  of  govemaent  to 
conduct  or  support  generic  research  on  the  process  of 
stlaulatlng  productivity,  technology,  and  innovation. 

The  bill  could  be  laproved  If  the  Center  were  asked  to  cccplle  and 
describe  Information  on  federal  programs  froa  other  federal  agencies  and 
Independent  laboratories  and  dlsseclnate  that  Information  to  states  so  that 
federal  and  state  prograas  could  be  coordinated  to  stimulate  productivity, 
technology,  and  Innovation.  It  would  also  be  helpful  to  add  to  the  list  of 
federal  departsents  In  subsection  U)(2)  the  Depart*; nt  of  Housing  and  Urban 
Developoent. 

The  proposed  "Federal  Industrial  Extension  Service  Act  of  1987"  is  slnllar 
to  but  aore  Halted  than  the  foregoing  bill,  and  could  easily  be  oerged  with 
It.  It  Is  not  clear,  however,  how  the  services  to  be  rendered  by  the  Federal 
Industrial  Extension  Service  Prograa  differ  substantially  froa  the  present 
services  offered  by  the  National  Technical  Inforaation  Service.  In  any  case, 
it  night  aa*y*  sense  to  ope-ate  the  prograa  through  the  Office  of  Productivity, 
Technology  and  Innovation  rather  the  National  Bureau  of  Standards  as  proposed. 

Mr.  Chalraan,  I  would  be  happy  to  answer  any  questions. 
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H.  R.  2492 


To  establish  within  the  National  Bureau  of  Standards  an  Office  of  Extension 
Services  to  support,  advise,  and  assist  the  various  State  Industrial  Extension 
Services,  and  to  provide  for  a  3-year  pilot  grant  program  to  demonstrate 
methods  by  which  the  Federal  Government  can  help  States  establish,  im- 
prove, and  expand  such  Services. 


May  21,  1987 

Mr.  Boehlebt  (for  himself  and  Mr.  MacKay)  introduced  the  following  bill, 
which  was  referred  to  the  Committee  on  Science,  Space,  and  Technology 


To  establish  within  the  National  Bureau  of  Standards  an  Office 
of  Extension  Services  to  support,  advise,  and  assist  the 
various  State  Industrial  Extension  Services,  and  to  provide 
for  a  3-year  pilot  grant  program  to  demonstrate  methods  by 
which  the  Federal  Government  can  help  States  establish, 
improve,  and  expand  such  Services.  * 

1  Be  it  enacted  by  the  Senate  and  House  of  Representa- 

2  tives  of  the  United  States  of  America  in  Congress  assembled, 

3  SECTION  1.  SHORT  TITLE. 

4  This  Act  may  be  cited  as  the  "Federal  Industrial  Exten- 

5  sion  Act  of  1987". 


IN  THE  HOUSE  OF  REPRESENTATIVES 
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1  SEC  2.  FINDINGS. 

2  The  Congress  finds  that — 

3  (1)  the  ability  of  American  industry  to  compete  in 

4  the  international  marketplace  is  eroding; 

5  (2)  greater  industrial  application  of  the  latest  ad- 

6  vances  in  science  and  technology  would  help  restore 

7  American  industry's  competitiveness; 

8  (3)  State  programs  ihat  work  directly  with  compa- 

9  nies  to  promote  the  appropriate  use  of  state-of-the-art 

10  science  and  technology  have  proven  to  be  an  effective 

11  means  of  modernizing  American  companies,  particular- 

12  ly  small-  and  medium-sized  manufacturers;  and 

13  (4)  such  State  programs  are  an  effective  means  of 

14  disseminating  the  results  of  federally-funded  research. 

15  SEC  3.  PURPOSE. 

16  It  is  the  purpose  of  this  Act  to  establish  a  national  pro- 


17  gram  to  provide  technical  and  financial  assistance  to  the 

18  States  to  enable  them  to  create,  improve,  or  expand  their 

19  programs  of  technical  services  to  businesses. 

20  SEC  4.  DEFINITIONS. 


21  As  used  in  this  Act — 

22  (1)  the  term  "State  Industrial  Extension  Service" 

23  means  a  State  program  designed  to  help  businesses, 

24  particularly  small-  and  medium-sized  businesses,  to  en- 

25  hance  their  competitiveness  through  the  application  of 
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1  the  latest  science  and  technology,  utilizing  for  this 

2  purpose — 

3  (A)  extension  agents  who  work  with  specific 

4  companies  to  improve  their  operations, 

5  (B)  workshops  and  seminars  to  disseminate 

6  scientific,  managerial,  and  technical  information, 

7  and 

8  (C)  other  methods  of  working  directly  with 

9  businesses  to  enable  them  to  adapt  science. and 

10  technology  to  their  operations;  and 

11  (2)  the -term  "Secretary"  means  the  Secretary  of 

12  Commerce. 

1 3  SEC.  5.  ESTABLISHMENT  OF  EXTENSION  OFFICE. 

14  There  is  hereby  established  ivithin  the  National  Bureau 

15  of  Standards  an  Office  of  Extension  Services,  which  shall 

16  support,  advise,  and  assist  State  Industrial  Extension  Serv- 

17  icesby — 

18  (1)  working  with  the  Federal  Laboratory  Consor- 

19  tium,  the  National  Technical  Information  Service,  the 

20  National  Science  Foundation,  the  Office  of  Productivi- 

21  ty,  Technology,  and  Innovation,  the  Small  Business 

22  Administration,  and  other  Federal  agencies  to  ensure 

23  that  State  Industrial  Extension  Services  have  informa- 

24  tion  about  Federal  research  and  development  pro- 

25  grams; 
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(2)  helping  States  increase  technology  transfer  by 
applying  lessons  learned  in  other  Federal  and  State 


2 


3 


programs; 


4 


(3)  acting  as  a  single  point  of  contact  for  Scate 
Industrial  Extension  Services;  and 

(4)  making  members  of  its  staff  available  to  the 
States  to  provide  technical  advice. 


5 


6 


7 


8  SEC.  6.  PILOT  GRANT  PROGRAM. 


9 


(a)  Establishment  of  Program.— There  is  hereby 


10  established  in  the  Department  of  Commerce  a  3-year  Indus- 

11  trial  Extension  Service  Grant  Prograir  (in  this  section  re- 

12  ferred  to  as  the  "Program"),  designed  to  provide  a  demon- 

13  stration  of  methods  by  which  the  Federal  Government  can 

14  best  help  States  establish,  support,  improve,  and  expand 

15  State  Industrial  Extension  Services. 

16  (b)  Selection  of  Participating  States.— (1)  Any 

17  State  desiring  to  participate  in  the  Program  shall  submit  an 

18  application  therefor  to  the  Secretary,  in  such  manner  and 

19  form  as  the  Secretary  may  specify,  describing  in  detail  the 

20  particular  activities  it  proposes  to  conduct  in  the  course  of 

21  such  participation,  the  manner  in  which  it  proposes  to  con- 

22  duct  such  activities,  and  the  nature  and  extent  of  its  need  for 

23  assistance  to  support  such  activities. 

24  (2)  From  among  the  States  submitting  applications 

25  under  paragraph  (1),  the  Secretary  shall  select  and  approve 
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1  not  more  than  15  States  (or  regional  consortia  of  States)  to 

2  participate  in  the  Program.  In  making  such  selections  the 

3  Secretary — 


4 

(A)  shall  give  preference  to  those  States  whose 

5 

participation  in  the  Program  appears  most  likely  to 

6 

promote  the  objectives  of  this  section  and  the  purpose 

7 

of  this  Act,  and  whose  applications  indicate  the  great- 

8 

est  need  for  assistance  to  support  the  activities  in- 

9 

volved;  and 

10 

(B)  shall  assure  that  to  the  maximum  extent  pos- 

11 

sible  (in  order  most  effectively  to  achieve  such  objec- 

12 

tives  and  carry  out  such  purpose)  the  grants  made 

13 

under  the  Program  are  distributed  to  all  regions  of  the 

14 

country  and  to  States  with  differing  forms  of  Extension 

15 

Services  and  differing  types  of  businesses. 

16 

(c)  Grants.— (1)  From  the  funds  appropriated  therefor, 

17  the  Secretary  shall  make  annual  grants  for  the  fiscal  years 

18  1988,  1989,  and  1990  to  each  of  the  States  (or  consortia) 

19  selected  and  approved  under  subsection  (b)  to  participate  in 

20  the  Program. 

21  (2)  Grants  under  the  Program  shall  be  made  in  such 

22  amounts  and  on  such  terms  and  conditions,  consistent  with 

23  the  objectives  of  this  section  and  the  purpose  of  this  Act,  as 

24  the  Secretary  prescribes;  except  that  in  any  event- 

em*  2492  IH 
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1  (A)  the  proceeds  of  each  such  grant  must  be  used 

2  to  increase  the  number  of  businesses  served  by  the 

3  State's  Industrial  Extension  Service  or  the  amount  and 

4  quality  of  the  services  provided,  and  no  part  of  such 

5  proceeds  may  be  used  to  pay  for  administrative  cx- 

6  penses;  and 

7  (B)  each  State  receiving  such  a  grant  must  pro- 

8  vide  satisfactory  assurances  that  it  will  contribute  to 

9  the  cost  of  the  activities  to  be  conducted  and  the  scrv- 

10  ices  to  be  provided  with  the  proceeds  of  the  grant, 

11  from  State  or  local  funds,  an  amount  equal  at  least  to 

12  20  percent  of  such  cost,  and  that  such  contribution  will 

13  be  in  addition  to  (and  will  not  supplant  or  replace)  any 

14  other  expenditures  which  would  otherwise  be  made 

15  from  State  and  local  funds  for  the  same  general 

16  purposes. 

17  (3)  Any  State  may  provide  services  under  the  Program 

18  either  directly,  through  the  State  Industrial  Extension  Serv- 

19  ice  or  through  other  State  agencies  and  State  personnel,  or 

20  may  arrange  for  the  provision  of  any  or  all  of  such  services 

21  by  institutions  of  higher  education  or  other  nonprofit  institu- 

22  tions  or  organizations  under  contracts  or  other  appropriate 

23  arrangements  entered  into  with  them.  In  either  case  reasona- 

24  ble  fees  for  services  may  be  charged  the  businesses  being 

25  served,  and  such  fees  may  (subject  to  the  terms  of  any  COn- 
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1  tracts  or  arrangements  so  entered  into)  be  retained  by  the 

2  State. 

3  (d)  Reports. — (1)  Each  State  receiving  grants  under 

4  this  section  shall  submit  annual  reports  to  the  Secretary  on 

5  the  conduct  of  its  activities  under  the  Program,  including  in- 

6  formation  with  respect  to  the  number  and  types  of  businesses 

7  served,  the  impact  of  such  activities  on  jobs  and  economic 

8  conditions,  and  such  other  matters  as  may  serve  to  indicate 

9  the  extent  to  which  the  Program  is  promoting  the  objectives 

10  of  this  section  and  the  purpose  of  this  Act  within  that  State 

11  (along  with  any  suggestions  it  may  have  for  more  effectively 

12  promoting  such  objectives  and  purpose).  The  final  report  of 

13  each  State  shall  be  accompanied  by  an  objective  evaluation  of 

14  that  State's  activities  under  the  Program,  prepared  by  a 

15  qualified  independent  public  or  private  nonprofit  organization 

16  or  agency  under  a  contract  or  arrangement  entered  into  by 

17  that  State. 

18  (2)  At  the  close  of  the  fiscal  year  1990,  the  Secretary 

19  shall  submit  to  the  Congress  a  full  and  complete  report  on 

20  the  operation  of  the  Program.  Such  report  shall  explain  in 

21  detail  the  respects  in  which  the  Program  has  been  successful 

22  in  achieving  the  objectives  of  this  section  and  the  purpost  of 

23  this  Act  and  the  respects  in  which  it  has  riot,  s  .all  be  accom- 

24  panied  by  the  evaluations  submitted  by  the  participating 

25  States  under  the  last  sentence  of  paragraph  (1)  together  with 
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1  the  Secretary's  comments  thereof  and  shall  set  forth  the 

2  Secretary's  recommendations  for  further  legislative,  adminis- 

3  tretivc,  and  other  actions  to  achieve  such  objectives  and 

4  purpose. 

5  (e)  Role  of  the  Office  of  Extension  Services. — 

6  In  carrying  out  his  functions  under  this  section,  the  Secretary 

7  shall  consult  with  and  appropriately  utilize  the  personnel,  fa- 

8  cilities,  and  expertise  of  the  Office  of  Extension  Services  in 

9  the  National  Bureau  of  Standards. 

10  SEC  7.  AUTHORIZATION  OF  APPROPRIATIONS. 

11  There  are  authorized  to  be  appropriated  for  each  of  the 

12  three  fiscal  years  1988,  1989,  *nd  1990,  to  carry  out  this 

13  Act— 

14  (1)  the  sum  of  $1,000,000  for  the  Office  of  Exten- 

15  sion  Services  established  in  the  National  Bureau  of 

16  Standards  under  section  5; 

17  (2)  the  sum  of  $250,000  for  administrative  ex- 

18  pensca  incurred  by  the  Secretary  in  carrying  out  the 

19  Program  under  section  6;  and 

20  (3)  the  sum  of  $15,000,000  for  grants  to  St*"* 

21  under  such  Program. 

O 
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■X=ss  H.  R.  2219 

To  amend  the  Stevenson- Wydler  Technology  Innovation  Act  of  1980  to  establish 
a  Center  on  State  and  Local  Initiatives  on  Productivity,  Technology,  and 
Innovation,  and  for  other  purposes. 


IN  THE  HOUSE  OF  REPRESENTATIVES 

April  29,  1987 

Miss  Schneider  (for  herself  and  Mr.  Waloren)  introduced  the  following  bill, 
which  was  referred  to  the  Committee  on  Science,  Space,  and  Technology 


A  BILL 

To  amend  the  Stevenson- Wydler  Technology  Innovation  Act  of 
1980  to  establish  a  Center  on  State  and  Local  Initiatives  on 
Productivity,  Technology,  and  Innovation,  and  for  other 
purposes. 

1  Be  it  enacted  by  the  Senate  and  House  of  Representa- 

2  tives  of  the  United  States  of  America  in  Congress  assembled, 

3  SECTION  1.  SHORT  TITLE. 

4  This  Act  may  be  cited  as  the  "Competitiveness 

5  Enhancement  Act  of  1987". 
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1  SEC  2.  ESTABLISHMENT  OF  CENTER. 

2  (a)  Establishment.— The  Stevenson-Wydler  Tech- 

3  nblogy  Innovation  Act  of  1980  is  amended  by  inserting  after 

4  section  5  the  following  new  section: 

5  "SEC  5A.  CENTER  ON  STATE  AND  LOCAL  INITIATIVES  ON 

6  PRODUCTIVITY,  TECHNOLOGY,  AND  INNOVA- 

7  TION. 

8  "(a)  Establishment. — There  is  established  in  o.e 

9  Office  of  Productivity,  Technology,  and  Innovation  a  Center 

10  on  State  and  Local  Initiatives  on  Productivity,  Technology, 

11  and  Innovation.  The  Center  shall  be  headed  by  a  Director  for 

12  State  and  Local  Initiatives  on  Productivity,  Technology,  and 

13  Innovation,  who  shall  be  appointed  by  the  Secretary.  The 

14  Director  shall  report  to  the  Secretary  through  the  Assistant 

15  Secretary. 

16  "(b)  Clearinghouse.— The  Center  shall  serve  as  a 

17  clearinghouse  of  information  on  initiatives  by  State  and  local 

18  governments  to  enhance  the  competitiveness  of  American 

19  businesses  through  the  stimulation  of  productivity,  technolo- 

20  gy,  and  innovation.  To  carry  out  the  preceding  sentence,  the 

21  Director  shall — 

22  "(1)  establish  relationships  with  State  and  local 

23  governments,  and  regional  and  multistate  organizations 

24  of  such  governments,  which  are  carrying  out  such 

25  initiatives; 
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1  "(2)  collect  information  on  the  nature,  extent,  and 

2  impact  of  such '  initiatives,  particularly  information 

3  "     useful  to  State  and  local  governments  and  small 

4  businesses; 

5  "(3)  disseminate  information  collected  under  para- 

6  graph  (2)  to  Congress,  Federal  agencies,  State  and 

7  local  government  agencies,  and  the  public; 

8  "(4)  publish  handbooks  and  materials  concerning 

9  methods  which  may  be  used  by  State  and  local  govern- 

10  ments  to  enhance  the  competitiveness  of  American 

11  businesses  through  the  stimulation  of  productivity, 

12  technology,  ard  innovation;  and 

13  "(5)  hold  public  and  private  conferences  and 

14  seminars. 

15  "(c)  Evaluation  of  State  and  Local  Initiatives. — (1)  The 

16  Director  shall— 

17  "(A)  evaluate  the  effectiveness  of  initiatives  by 

18  State  and  local  governments  to  enhance  the  competi- 

19  tiveness  of  American  businesses  through  the  stimula- 

20  tion  of  productivity,  technology,  and  innovation; 

21  "(B)  develop  methodologies  for  the  conduct  of  the 

22  evaluations  described  in  subparagraph  (A);  and 

23  "(C)  disseminate  information  concerning  the  effec- 

24  tiveness  of  any  initiative  evaluated  under  subparagraph 

25  (A)  and  any  methodology  developed  under  subpara- 
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1  graph  (B)  to  Federal  agencies,  the  Congress,  State  and 

2  local  governments,  and  the  public. 

3  "(2)  The  Director  may  only  conduct  an  evaluation  of  a 

4  State  or  lccal  initiative  under  paragraph  (1)(A)  and  dissemi- 

5  nate  information  regarding  the  effectiveness  of  any  initiative 

6  under  paragraph  (1)(C)  if  the  State  or  local  government  car- 

7  rying  out  such  initiative  consents  to  and  cooperates  with  such 

8  evaluation. 

9  "(3)  In  carrying  out  subparagraphs  (A)  and  (B)  of  para- 

10  graph  (1),  the  Director  may  enter  into  contracts  with  State 

1 1  and  local  governments  and  public  and  nonprofit  entities.  Any 

12  such  contract  may  provide  that  a  portion  of  the  costs  of  car- 

13  rying  out  such  contract  will  be  paid  by  another  Federal 

14  agency,  a  State  or  local  government,  or  a  public  or  nonprofit 

15  private  entity,  which  is  a  party  to  such  contract. 

16  "(4)(A)  The  Director  shall  by  regulation  require  any 

17  public  or  nonprofit  private  entity  which  proposes  to  enter  into 

18  a  contract  under  paragraph  (3),  whether  by  advertising  or 

19  negotiation,  and  which  under  such  contract  will  pay  a  portion 

20  of  the  costs  of  carrying  out  such  contract,  to  provide  the  Di- 

21  rector,  prior  to  entering  into  any  such  contract,  with  all  rele- 

22  vant  information  bearing  on  whether  that  entity  has  a  possi- 

23  ble  conflict  of  interest  with  respect  to  (i)  being  able  to  render 

24  impartial,  technically  sound,  or  objective  assistance  or  advice 

25  in  light  of  other  interests  or  relationships  with  other  persons 
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1  or  entities,  or  (ii)  being  given  an  unfair  competitive  advan- 

2  tage.  Such  entity  shall  insure,  in  accordance  with  regulations 

3  published  by  the  Director,  compliance  with  this  paragraph  by 

4  subcontractors  of  such  entity  who  are  engaged  to  perform 

5  similar  services. 

6  "(B)  The  Director  shall  not  enter  into  any  contract 

7  under  paragraph  (3)  unless  the  Director  affirmatively  finds 

8  after  evaluating  all  such  information  and  any  other  relevant 

9  information  otherwise  available  to  the  Director,  either  that  (i) 

10  there  is  little  or  no  likelihood  that  a  conflict  of  interest  would 

11  exist,  or  (ii)  that  such  conflict  has  been  avoided  after  appro- 

12  priate  conditions  have  been  included  in  such  contract.  Not- 

13  withstanding  the  preceding  sentence,  if  the  Director  deter- 

14  mines  that  such  conflict  of  interest  exists  and  that  such  con- 

15  flict  of  interest  cannot  be  avoided  by  including  appropriate 

16  conditions  in  such  contract,  the  Director  may  enter  into  such 

17  contract  if  the  Director  determines  that  it  is  in  the  best  inter- 

18  ests  of  the  United  States  to  do  so  and  includes  appropriate 

19  conditions  in  such  contract  to  mitigate  such  conflict. 

20  "(C)  The  Director  shall  publish  rules  for  the  implemen- 

21  tation  of  this  paragraph  in  accordance  with  section  1^3  of 

22  title  5,  United  States  Code,  as  soon  as  possible  after  the  date 

23  of  enactment  of  this  section  but  in  no  event  later  than  180 

24  days  after  such  date. 
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"(d)  Improvements  in  Federal  Programs.— The 
Director  shall — 

"(1)  study  ways  in  which  Federal  agencies  can 
use  existing  policies  and  programs  to  assist  State  and 
local  governments  in  carrying  out  initiatives  to  enhance 
the  competitiveness  of  American  businesses  through 
the  stimulation  of  productivity,  technology,  and  innova- 
tion; 

"(2)  make  periodic  recommendations  to  the  Secre- 
tary through  the  Assistant  Secretary,  concerning  modi- 
fications in  such  policies  and  programs  which  would 
improve  such  assistance;  and 

"(3)  convene  meetings  and  conferences  of  Federal, 
State,  and  local  officials  in  order  to  carry  out  joint  and 
cooperative  initiatives  to  enhance  the  competitiveness 
of  American  businesses  through  the  stimulation  of  pro- 
ductivity, technology,  and  innovation. 
"(e)  Advice  and  Technical  Assistance.— On  re- 
quest of  a  State  or  local  government,  the  Director  shall — 

"(1)  advise  such  government  with  respect  to  ini- 
tiatives undertaken  by  such  government  to  enhance  the 
competitiveness  of  American  businesses  through  the 
stimulation  of  productivity,  technology,  and  innovation; 

"(2)  provide  technical  assistance  to  such  govern- 
ment with  respect  to  such  initiatives;  and 
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1  "(3)   assist   such   government   in  determining 

2  sources  of  assistance  from  other  Federal  agencies 

3  which  may  be  available  to  support  such  initiatives. 

4  "(0  Genebic  Research. — The  Director  shall— 

5  "(1)  conduct,  or  support  the  conduct  of,  generic 

6  research  on — 

7  "(A)  the  process  of  stimulating  productivity, 

8  technology,  and  innovation;  and 

9  "(B)  methodologies  for  the  evaluation  of  ini- 

10  tiatives  by  State  and  local  governments  to  en- 

1 1  hance  the  competitiveness  of  American  businesses 

12  through  the  stimulation  of  productivity,  technolo- 

13  gy,  and  innovation;  and 

14  "(2)  make  the  results  of  such  research  available  to 

15  Federal  agencies,  the  Congress,  State  and  local  gov- 

16  ernments,  and  the  public. 

17  "(g)  Annual  Repokt.— The  Director  shall  prepare 


18  and  transmit  to  the  Congress  an  annual  report  on  initiatives 

19  by  State  jmd  local  governments  to  enhance  the  competitive- 

20  ness  of  American  businesses  through  the  stimulation  of  pro- 

21  ductivity,  technology,  and  innovation.  Each  report  required 

22  by  this  section  shall  contain — 

23  "(1)  a  description  of  such  initiatives; 

24  "(2)  summaries  of  evaluations  conducted  by  the 

25  Director  under  subsection  (c); 
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1  "(3)'  a  description  of  any  research  supported  by 

2  the  Director  under  subsection  (0  and  of  the  findings 

3  and  conclusion?  of  such  research;  and 

4  "(4)  recommendations  for  activities  by  Federal 

5  agencies  to  support  State  and  local  initiatives  to  en- 

6  hance  the  competitiveness  of  American  businesses 

7  through  the  stimulation  of  productivity,  technology, 

8  and  innovation. 

9  "(h)  Focus  of  Activities. — In  carrying  out  the  pre- 

10  ceding  subsections,  the  Director  shall  ensure  that  activities  of 

11  the  Center  focus  on — 

12  "(1)  State  and  local  initiatives  to  stimulate  the 

13  formation  of  new  small  businesses*,  to  increase  the  com- 

14  petitiveness  of  industries,  and  to  create  a  favorable  cli- 

15  mate  for  entrepreneurs; 

16  "(2)  State  and  local  initiatives  involving  coopera- 

17  tion  among  government  agencies,  regional  organiza- 

18  tions,  businesses,  labor  organizations,  and  nonprofit 

19  institutions; 

20  "(3)  State  and  local  initiatives  to — 

21  "(A)  gather  and  disseminate  information; 

22  "(B)  promote  research  and  development; 

23  "(C)  foster  cooperation  between  labor  and 

24  management; 

25  "(D)  generate  venture  capital; 
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"(E)  assist  in  the  development  of  human  re- 
sources through  technology  and  innovation; 

"(F)  organize  partnerships  among  businesses 
and  educational  institutions; 

"(G)  expedite  the  transfer  of  technology; 

"(H)  provide  training  in  entrepreneurship; 

"(I)  improve  management  and  technical 
effectiveness  of  technology;  and 

"(J)  assist  in  making  technology  available  for 
commercial  use;  and 

"(4)  State  and  local  initiatives  to  encourage  the 
establishment  of  flexible,  computer-integrated  manufac- 
turing systems. 

"(i)  Limitations.— (1)  The  Director  shall  not— 

"(A)  provide  financial  assistance  to  a  State  or 
local  government  to  suppt  rt  the  implementation  of  any 
initiative  t.o  enhance  the  competitiveness  of  American 
businesses  through  the  stimulation  of  productivity, 
technology,  and  innovation,  other  than  any  financial 
assistance  which  is  necessary  for  the  conduct  of  an 
evaluation  of  such  an  initiative  under  subsection  (c); 

"(B)  provide  financial  assistance  to  support  State 
and  local  government  initiatives  to  stimulate  economic 
development  through  the  conduct  of  public  works  or 
the  repair  or  replacement  of  infrastructure; 
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1  "(C)  provide  any  assistance  to  a  State  or  local 

2  government  in  efforts  to  encourage  a  private  business 

3  to  locate  any  facility  in  a  State  or  local  jurisdiction  or 

4  to  relocate  any  facility  from  one  State  or  local  jurisdic- 
5,        tion  to  another;  and 

6  "(D)  consider  any  issue  included  in,  a  specific 

7  labor-management  agreement  without  the  consent  and 

8  cooperation  of  all  parties  to  the  agreement. 

9  "(2)  The  Director  may  conduct,  or  provide  tor  the  con- 

10  duct  of,  research  with  respect  to  matters  described  in  sub- 

11  paragraphs  (B)  and  (C)  of  paragraph  (1). 

12  "(j)  Regional  Offices.— In  fiscal  year  1989  and  each 

13  of  the  succeeding  fiscal  years,  to  carry  out  this  section,  the 

14  Director  shall  assign  professional  personnel  of  the  Center  to 

15  regional  officers  of  the  Department  of  Commerce. 

16  "(I)  Admimsybation.— (1)  The  Secretary  shall  carry 

17  out  pcxagraphs  (7)  ard  (8)  of  section  5(c)  through  the 

18  Director. 

19  "(2)  In  carrying  out  this  section,  the  Dhector— 

20  "(A)  shall  v>ork  closely  with  other  Federal  agen- 

21  cies,  including  'he  Department  of  Agriculture,  the  De- 

22  partment  of  Defense,  the  Department  of  Labor,  the 

23  National  Science  Foundation,  •   )  the  Smfll  Business 

24  Administration; 
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1  "(B)  may,  jointly  with  other  Federal  agencies, 

2  enter  into  contracts  with  public  and  nonprofit  private 

3  entities;  and 

4  "(C)  shall  work  closely  with  Federal,  State,  and 

5  local  agencies  responsible  for  enhancing  export  oppor- 

6  tunities  for  United  States  businesses. 

7  "(1)  Advisory  Board.— -The  Director  shall  establish 

8  an  advisory  board  to  advise  the  Assistant  Secretary  and  the 

9  Director  on  the  policies,  priorities,  and  activities  of  the 

10  Center.  The  advisory  board  shall  include  a  broad  range  of 

11  members,  including  officers  of  State  and  local  governments, 

12  leaders  in  business  and  labor,  and  experts  on  productivity, 

13  technology,  and  innovation.  The  advisory  board  may  make 

14  recommendations  to  the  Assistant  Secretary,  the  Director, 

15  and  the  C?ngress  concerning  ways  in  which  Federal  agencies 

16  can  use  existing  policies  and  programs  to  assist  State  and 

17  local  governments  in  carrying  out  initiatives  to  enhance  the 

18  competitiveness  of  American  business  through  the  stimulation 

19  of  productivity,  technology,  and  innovation. 

20  "(m)   Authorization   of  Appropriations. — To 

21  carry  out  this  section,  there  are  authorized  to  be  appropriated 

22  $500,000  for  fiscal  year  1988,  $1,000,000  for  fiscal  year 

23  1989,  and  $1,500,000  for  fiscal  year  1990  and  each  of  the 

24  succeeding  fiscal  years.  Amounts  appropriated  under  this 

25  subsection  shall  remain  available  until  expended.". 
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1  (b)  Definitions.— Section  4  of  such  Act  is  amended  by 

2  adding  at  the  end  thereof  the  following  new  paragraphs: 

3  "(13)  'Center'  means  the  Center  on  State  and 

4  Local  Initiatives  on  Productivity,  Technology,  and  In- 

5  novation  established  by  section  5A. 

6  "(14)  'Director'  means  the  Director  for  State  and 

7  Local  Initiatives  on  Productivity,  Technology,  and  In- 

8  novation  appointed  under  section  5A(a).". 

9  "(c)  Reporting  by  Assistant  Secbetaby.— Section 

10  5(b)  of  such  Act  is  amended  by  adding  at  the  end  thereof  the 

11  following  new  sentence:  "The  Assistant  Secretary  shall 

12  report  directly  to  the  Secretary.". 

O 
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Mr.  Price.  Thank  you.  We  will  forego  any  questions  until  we 
have  heard  from  all  the  Panel  Members.  Dr.  Rhodes. 

Dr.  Rhodes.  Mr.  Chairman,  I  am  grateful  for  the  opportunity  to 
speak  to  you  and  I  want  to  congratulate  you  and  Members  of  your 
Committee  for  sponsoring  these  hearings. 

We  believe  that  the  universities,  and  especially  the  research  uni- 
versities have  a  vital  contribution  to  make,  not  only  in  training  the 
next  generation  of  engineers  and  scientists,  but  also  in  the  transfer 
of  technology  from  their  own  research  and  extension  efforts. 

My  own  institution,  Cornell  University,  for  example,  ranks  third 
in  the  Nation  in  research  expenditures.  We  spend  about  $225  mil- 
lion a  year  in  research  finding.  That  comes  from  the  Federal  Gov- 
ernment, it  comes  from  the  State,  but  it  also  comes  from  founda- 
tions, arid  increasingly  from  industry. 

In  fact,  engineers  and  scientists  from  many  of  the  leading  corpo- 
rations work  side  by  side  on  the  campus,  at  the  same  benches  as 
our  own  people.  These  include  such  well-known  corporations  as 
IBM,  Corning  Glass,  General  Electric,  McDonnell  Douglas  and 
AT&T. 

This  pattern  is  part  of  a  virtual  explosion  that  has  taken  place  in 
recent  years  in  alliances  between  the  universities  and  industry.  In- 
creasingly, as  the  land  grant  university,  our  faculty  are  called  upon 
not  simply  to  provide  agriculture  advice  and  assistance  throughout 
the  State,  but  also  to  play  a  wider  role  in  supporting  the  develop- 
ment and  growth  of  new  and  existing  industries. 

And  that  not  only  for  the  General  Electric  and  the  IBMs  of  the 
world,  but  also  for  the  small  businesses  and  the  small  entrepre- 
neurial firms  from  whom,  if  they  get  the  assistance  they  need,  is 
going  to  come  the  next  generation  of  industrial  leaders. 

125  years  ago  this  year,  in  1862,  Congress  authorized  the  Morrill 
Act,  and  that  Act  developed  a  proposal  to  create  an  organized  net- 
work of  universities  throughout  the  Nation,  the  land-grant  univer- 
sity system.  That  was  at  a  time  of  similar  economic  distress  for  the 
Nation. 

It  enabled  the  land-grant  universities  to  foster  not  only  agricul- 
ture, and  extend  the  benefits  of  their  knowledge  throughout  each 
of  the  States,  but  also  to  teach  the  mechanic  arts,  or  what  we 
should  now  call  engineering.  And,  although  the  land-grant  univer 
sities  have  provided  instruction  in  engineering,  they  nave  not  had 
the  means  to  develop  a  research  program  in  engineering  that  could 
be  disseminated  to  tne  people  of  the  States  they  serve. 

I  am  proposing  todav  that  we  need  a  new  kind  of  extension  pro- 
gram, one  that  I  would  call  an  industrial  extension  program,  not 
modeled  exactly  upon  the  old  land-grant  agricultural  extension 
program,  but  something  equivalent  to  it  with  individual  scientists 
and  engineers  serving  m  a  new  role  to  advise  corporations,  both 
large  and  small. 

That  would  involve  not  simply  walking  the  country  lanes  and  ad- 
vising fanners,  but  a  sophisticated  network  of  computers  and  data 
banks,  helping  to  cope  with  the  enormous  technical  diversity  and 
needs  represented  by  American  industry. 

I  should  say  that  we  already  have  the  forerunner  for  that  kind  of 
industrial  network  in  existence.  Cornell,  for  example,  is  a  principal 
node  in  a  number  of  high-speed  fiber  optic  and  satellite  networks 
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that  already  link  the  National  Super-computing  Center  at  Cornell, 
directed  by  Nqbel  Laureate  Ken  Wilson,  with  other  universities, 
with  Government  labs,  and  with  major  industries  throughout  the 
Stataand  around  the  Nation. 

"So  *aT*m6del  exists  which  could  serve  as  a  basis  for  this.  The 
model  JJ  propose  of  an  industrial  extension  network  is  also  consist- 
ent with  other  models  that  already  exist. 

We  have,  for  example,  such  models  as  those  at  the  National  Sci- 
ence ' Foundation,  creating'  university-based  supercomputer  enters. 
In  the  State  of  New  York,  we  have  "a  State-funded  program,  sup- 
porting centers  for  adva&ced  technology. 

The'one  at  Cornell  devoted  to  biotechnology  has  for  its  industrial 
partners  General  Foods,  Kodak  and  Union  Carbide,  and  that  model 
could  be  expanded  on  a  much  greater  basis. 

Sal.  am  seeking  Jo -suggest  that  models  exist  which  should  en- 
courage us;  to  consider  the  development  of  legislation  to  establish 
an  industrial  extension  .program,  nationwide,  that  would  uige  the 
states  to  set  up  at  the  State  level,  statewide  efforts  to  provide  clear- 
ing houses  and  support  for  scientific  and  technical  information. 

That*would  be  improved,  I  think,  if  the  States  developed  those 
centers  on  existing  fand^rant  campuses.  That  would  shorten  the 
lead  time  between  research  and  development.  Models  already  exist 
for  the  Sea  Grant,  program  and  a  Water  Resources  Research  legis- 
lation. 

I  hope  that  if  you  do  choose  to  fund  this,  that  initial  funding  will 
at  least  be  sufficient  to  enable  us  to  judge  the  value  of  the  experi- 
ment I  recognize,  of  course,  that  any  request  for  funding  from  the 
FederaTGoverhment  faces  severe  constraints  at  a  time  like  this, 
but  I  also  believe,  Mr.  Chairman,  that  you  and  the  Congress  are 
correct,  and  the  current  emphasis  that  you  now  place  on  economic 
competitiveness  as  being  amongst  the  most  urgent  national  prob- 
lems'that  we  fatce. 

Unless  we  address  ard  go^'e  that  problem,  everything  else  that 
we  cherish  is  likely  to  suffa 

Let  me  give  two  or  three  brief  examples  of  ways  in  which  Cornell 
has  jumped  the  gun  on  this  and  has  not  waited  for  a  Federally  fi- 
nanced program;  but  has  sought  to  reach  out  on  a  small  scale  to 
provide  models  of  industrial  extension. 

With  a  small  grant  from  the  State  of  New  York,  we  have  set  up 
two  working  engineers  who  roam  the  counties,  an  eight>county 
area  adjacent  to  the  university,  to  help  in  consulting  concerning  in- 
dustrial needs. 

They  have  already  served  32  different  companies,  but  out  of  the 
900  companies  in  that  eightstate  area,  about  350  others  also  re- 
quire additional  help.  Let  me  cite  one  specific  example. 

A  small  subsidiary  of  Rubbermaid  Corporation  in  the  City  of 
Courtland,  New  York,  has  state-of-the-art  injection  molding  ma- 
chines but  had  not  been  able  to  use  them  efficiently.  They  sought 
the  help  of  our  program  in  reducingthe  cycle  times  without  im- 
pairing the  quality  of  the  product.  That  now  forms  the  basis  of 
studies  by  faculty  members  and  students  in  support  of  that. 

Another  program  supported  by  our  School  of  Industrial  and 
Labor  Relations,  known  as  PEWS,  seeks  to  integrate  management 
and  labor  together  in  avoiding  plant  closings  and  loss  of  jobs  by 
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concentrating  on,  training  and  product  development,  &:id  increased 
involvement  of  the  work  force  in  problem  solving  and  cost-cutting. 
One  simple  example  will  show  how  effective  that  can  be.  In  Buf- 
falo, a,plant  of  Trico  Products,  a  major  manufacturer  of  vr  tdshield 
wipers  reached  a,  decision  that  it,  would  close  its  Buffalo  plant  with 
a  loss  of  2,000  jobs  and  move  its  operations  to  the  Mexico-Texas 

border.       '-*,.%..,  ,  _  , 

PEWS,  was -invited  in  to  discuss  with  management  and  laDor 
ways  in,  which  productivity  could  be  increased.  For  the  sum  of 
$125,000  contributed  jointly  by  the  State,  Trico  and  Cornell,  they 
set  up  management  and  employee  teams  that  effectively  saved  894 
jobs" when:  Trico  reversed  its  decision  to  move  all  its  operations  to 
the  Southwest. 

Some  were  moved;  almost  half  of  the  workers,  however,  continue 
to  be  employed.  It  is  not  just  small  companies,  but  larger  ones, 
such  as  Xerox,  which  have  shared  the  benefits  of  that  particular 
program. 

A  comparable  program  at  Xerox  has  led  to  the  savings  of  $3.7 
million  a  year,  more  than  15  percent  above  the  target  level  estab- 
lished by  Xerox  in  moving  towards  that  particular  consultation. 

So  we  have  already  modest  examples  on  a  limited  scale  of  well- 
trained  specialists  in  management  and  engineering,  seeking  to 
solve  the  problems  of  small  businesses  and  new  industries  in  one 
particular  State. 

Other  efforts  range  from  a  catalogue  of  data  base  for  industry 
and  labor  force  and  building  sites,  to  a  mucn  wider  statewide  data 
base  involving  research  and  marketing. 

I  mention  th^se  because  they  are  consistent  with  an  initiative 
that  one  university  has  taken  .which  could  be  duplicated  by  many 
others  across  the  Nation.  They  provide  a  sampling  only  of  what 
could  be  done  if  a  new  program  were  developed  that  would  encour- 
age states  to  institute  similar  programs. 

For  well  over  75  years,  the  extension  based  on  the  agricultural 
program  of  our  land-grant  universities  have  brought  extraordinary 
gains  in  agricultural  productivity  and  in  the  marketability  of  our 
agricultural  products,  not  only  at  home,  but  also  abroad.  That  has 
contributed  to  a  dramatic  improvement  in  the  standard  of  living  in 
our  rural  communities. 

If  Congress  were  to  choose  to  encourage  and  establish  the  devel- 
opment of  an  industrial  extension  system  in  the  States,  I  believe 
we  could  have  similar  achievements  in  productivity  in  our  manu- 
facturing industries.  We  could  increase  sales  in  overseas  markets, 
and  we  could  contribute  to  a  stronger  national  economy  and  a 
better  life  for  all. 

We  should  aspire  to  no  less  than  that. 

Mr.  Chairman,  I  am  grateful  for  the  opportunity  to  speak  before 
you  and  I  should  be  happy  to  respond  to  questions. 
[The  prepared  statement  of  Dr.  Frank  Rhodes  follows:] 
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STATEMENT  BY  FRANK  H.  T.  RHOOES, 


PRESIOENT,  CORNELL  UNIVERSITY 


BEFORE  THE  SUBCOMMITTEE  Ofl  SCIENCE,  RESEARCH  ANO  TECHNOLOGY 


Mr  Chairman,  members  of  the  Committee: 


I  congratulate  your  committee  for  sponsoring  these  hearings  on  how 
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April  30,  1987 


to  capitalize  on  the  strengths  of  America's  basic  research  enterprise  to 


u ;v     America's  greatest  strength  has  been,  1s,  and  always  will  be  the 

y       creativity  of  Its  people.   Our  research  universities— by  advancing 

?        knowledge  In  science,  technology  and  many  other  fields— provide  the 

;.:        wellspring  from  which  high  technology  flows,  and  on  which  our  economic 

'}        competitiveness  and  social  well  b&1ng  Increasingly  depend. 

-  *  My  own  Institution,  Cornell  University,  for  example,  presently 

{'       ranks  third  1n  the  country  1n  research  expenditures,  spending  about  $225 

J        million  per  year  on  research,  with  funding  from  federal,  state, 

corporate,  foundation  and  4<istitut1onal  sources.    Included  1n  this 

activity  are  programs  Involving  scientists  and  engineers  from  the 
;        University,  from  government  and  from  Industry  In  such  crucial  fields  as 
*        microelectronics,  biotechnology  and  supercomputlng.   Recent  articles  1n 

Forbes  and  Fortune  magazines,  for  Instance,  have  featured  the 
;        cooperative  research  programs  at  Cornell  which  are  strengthening  ie 

manufacturing  position  of  such  firms  as  IBM,  Corning  Glass,  General 
m  '     Electric,  McOonnell  Oouglas  and  AT&T.    Scientists  and  engineers  from 

these  corporations  work  at  Cornell  with  our  researchers  on  both  basic 
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and  applied  research  problems.    This  pattern  of  university-Industry 
Interaction  1s  part  of  what  a  recent  National  Academy  of  Sciences  report 
characterized  as  a  "virtual  explosion  over  the  past  several  yetrs  1n  the 
number  and  variety  of  university-Industry  alliances/ 

Increasingly,  our  faculty  are  Involved  1n  Improving  mechanisms  for 
the  transfer  to  the  Industrial  sector  of  the  results  of  university 
research.   Moreover,  Corner's  role  as  the  land-grant  university  for  the 
State  of  New  York  confers  .    our  university  a  special  obligation  for 
public  service.    Fulfillment:  of  that  role  has  been  manifest  for  more 
than  75  years  1n  agriculture  through  effective  programs  of  the  nation's 
Cooperative  Extension  program.    Come",  has  no  less  an  obligation  to 
promote  the  economic  well-being  of  our  state  and  nation  through  outreach 
and  assistance  to  the  business  and  Industrial  community— not  only  to  the 
IBMs  and  General  Electrics  of  the  world,  but  to  the  small  businesses  and 
entrepreneurial  firms,  from  amongst  whom— 1f  they  can  benefit  from 
access  to  expertise  available  from  our  research  universities— will  come 
the  new  Industrial  leaders  of  tomorrow. 

A  few  years  ago  I  developed  a  proposal  to  create  an  organized 
network  Unking  universities  and  IndustKes  that  would  take  as  Its  model 
the  Morrill  Act  of  1862.    It  was  the  Morrill  Act  which  created  the 
land-grant  university  system  1n  this  country  at  a  time  of  considerable 
national  economic  dislocation.    The  Morrill  Act  called  upon  the 
land-grant  Institutions  to  foster  not  only  agriculture  but  the  teaching 
of  the  wnechan1c  arts"— what  we  now  caV.  engineering. 

Although  land-grant  universities  have  provided  Instruction  1n 
engineering  for  more  than  a  century,  they  have  not  received  the 
add1tK,.al  funding  for  research  and  extension— for  discovery  and 
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dissemination— that  h*s  beer,  crucial  to  success  in  agricultural 
extension.    I  do  not  suggest  that  an  industrial  extension  system  needs 
to  replicate  the  traditional  network  of  agricultural  extension  agents. 
However,  we  do  need  something  equivalent  to  a  network  of  extension 
agents  to  link  the-spedalized  skills  of  individual  scientists  and 
engineers  in  our  research  universities  to  the  particular  technological 
and  management  needs  of  individual. companies— large  or  small.  The 
extension  agents  for  an  industrial  extension  system  would  have  to  be 
highly  sophisticated  and  technically  literate. 

The  system  I  envision  also  would  involve  extensive  use  of  computer 
networks  from  data  banks  to  help  cops  with  the  enormous  technical 
diversity  and  complexity 'presented  by  American,  industry.  .The 
forerunners  of  such  networks  already  are  in  place  involving  major 
research  universities  such  as  Cornell.    Cornell  is  a  principal  node  1n  a 
number  of  high  speed,  fiber  optic  and  satellite  networks  that  link  the 
national  supercomputing  program  at  Cornell,  directed  by  Nobel  Laureate 
Ken  Wilson,  to  research  universities,  federal  laboratories,  and  leading 
corporations  in  New  York  State  and  around  the  nation.    So  a  model 
exists. 

The  kind  of  industrial  extension  system  I  envision  can  help 
America  run  faster  than  our  foreign  competitors  through  innovation  and 
productivity,  providing  our  industrial  society  with  far  better 
"protection"  than  can  import  quotas,  tariffs  and  other  protectionist 
measures. 

The  initiative  I  propose  is  entirely  consistent  with  national  and 
state  policy  which  encoi"**nes  university-industry  cooperation  in  a  wide 
variety  of  ways.    I  have  already  mentioned  the  Morrill  Act  and  its 
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charge  to  the  land-grant  universities  to  foster  agriculture  and  the 
mechanic  arts  In  every  state.   Today  we  have  such  examples  as  the 
university-based  supercomputer  centers,  sponsored  by  the  National 
Science  Foundation  with  the  stipulation  that  industry  be  a  major  partner 
in  both  the  support  and  use  of  these  national  resource  facilities.  In 
New  York  State  we  have  a  program  to  support  Centers  for  Advanced 
Technology  at  universities,  also  strongly  oriented  toward  industrial 
participation  and  economic  development.    The  Center  at  Cornell  Is 
devoted  to  biotechnology  In  agriculture  and  has  brought  us  into 
partnership  with  Kodak,  General  Foods  and  Union  Carbide. 

Legislation  to  establish  a  national  industrial  extension  system 
could  offer  a  helping  hand  to  the  individual  states  in  setting  up 
administrative  mechanisms  to  coordinate  staterwide  efforts  and  provide  a 
central  clearing  house  for  scientific  and  technical  Information.  It 
could  charge  the  states  with  an  obligation  to  channel  funds  to 
universities  to  undertake  industrial  extension  programs. 

I  believe  the  chance  for  successful  implementation  of  a  national 
Industrial  extension  system  would  be  considerably  improved  if  the  states 
were  directed  to  establish  the  central  administrative  structure  on  a 
university  campus  in  each  state.    This  would  shorten  and  strengthen  the 
linkage  between  academia  and  industry  and  would  lessen  the  chance  that 
all  funding  would  come  to  rest  in  the  administrative  structures  in  the 
state  capitols.   There  are  already  good  models  fot'  doing  this  in  tne 
Water  Resources  Research  legislation  and  the  Sea  Grant  program. 

I  am  also  concerned  that  the  proposed  initial  funding  be  sufficient 
to  carry  the  program  far  enough  to  demonstrate  the  kinds  of  results 
which  will  allow  us,  in  the  years  ahead,  to  determine  the  effectiveness 
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of  the  program.    I  recognize,  of  course,  that  the  current  fiscal 
situation  1s  such  that  any  new  Initiative  1s  very  hard  U  launch  at  all, 
let  alone  fund  at  the  levels  needed  to  ensure  success.    I  believe, 
however,  that  the  Congress  1s  correct  1n  Its  current  emphasis  on 
economic  competitiveness  as  our  roost  urgent  national  problem.   We  can 
solve  that  problem  only  with  bold  steps.   And  unless  we  solve  U, 
everything  else  that  we  cherish  1s  threatened. 

Because  we  believe  id  strongly  1n  the  Industrial  extension  concept, 
Cornell  has  not  waited  for  the  establishment  of  a  federally  financed 
national  program.    Let  me  describe  some  of  these  efforts,  because 
specific  examples  help  us  all  to  understand  what  the  concept  of 
industrial  extension  means  1n  practice.   These  activities  are  generally 
being  undertaken  on  a  small  scale,  1n  some  cases  with  assistance  from 
the  State  of  New  York. 

With  a  grant  of  $146,000  from  the  New  York  State  Science  and 
Technology  Foundation  and  equivalent  support  from  the  university,  our 
College  of  Engineering,  1n  conjunction  with  the  Cornell  Cooperative 
Extension  system,  established  this  year  an  Industrial  Innovation 
Extension  Service,  to  help  small-  to  medium-sized  companies  in  the 
eight-county  area  surrounding  the  unimrslty  to  improve  their 
productivity  and  profitability. 

Graduate  et  /.neers  Berdell  Boss  aM  Herschel  Blackburn,  each  with 
solid  industrial  experience,  work  1n  the  field  as  Industrial  extension 
specialists.    They  identify  companies  that  csn  benefit  from  new 
technology,  and  develop  ways  to  get  the  needed  help.    In  some  cases  the 
specialists  provide  direct  assistance  based  on  their  own  experience,  as 
1n  the  performance  of  an  operations  audit.    In  other  cases,  tie  problems 
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Vs. ,         have  become  subjects  for  student  projects  and  research  programs. 
l\  Companies  have  received  help  in  production  scheduling  and  inventory, 

i  \  * 

I]'  plant  layout,  integration  of  a  CAD  (Computer  Assisted  Design)  system  and 

l~  the  application  of  manufacturing  resources  planning  concepts. 

\\  So  far,  the  specialists  have  been  working  with  32  firms.    There  are 

£\  907  industrial  firms  in  the  eight-county  frea,  and  at  least  362  of  them 

have  been  identified  as  potential  clients.    I  want  to  emphasize  that  one 

r  - 

*  of  the  chief  benefits  of  this  program,  from  the  university's  point  of 

f* 

view,  is  the  practical  hands-on  educational  experience  provided  to 
students. 

Let  me  cite  a  specific  example.   A  Rubbermaid  subsidiary  in  the 
city  of  Cortland,  New  York  has  state-of-the-art  injection  molding 
machines,  but  sought  the  help  of  our  College  of  Engineering  for  using 
them  more  effectively.    The  goal  of  the  project  is  to  reduce  cycle  times 
without  impairing  product  quality.    The  first  step  is  to  simulate  and 
optimize  mold-filling  dynamics  for  deep  cup  molds.    In  the  second  phase, 
the  results  of  the  research  will  be  implemented  in  the  plant. 
Candidates  for  the  degree  of  Master  of  Engineering  gain  hands  on 
experience  by  assisting  in  this  project  under  the  guidance  of  Professor 
K.  K.  Wang. 

In  another  example,  the  Saulsbury  Fire  Apparatus  Company  in  Tully, 
New  York  has  experienced  production  scheduling  and  inventory  problems  as 
it  has  grown.  Saulsbury  is  funding  three  of  our  Engineering  students 
under  the  direction  of  Professor  Lee  Schruben  to  study  the  application 
of  manufacturing  resources  planning  concepts  to  their  situation. 

Another  effort,  based  in  the  School  of  Industrial  and  Labor 
Relations  at  Cornell,  is  called  Programs  for  Employment  and  Workplace 
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Systems  (PEWS).    PEWS  has  developed  an  integrated  approach  to  avoid 
plant  closings  and  loss  of  jobs  in  New  'fork  State.   Strategies  to  avoid 
these  closings  range  from  training,  product  development,  and 
modernization,  to  Increased  involvement  of  the  workforce  1n 
problem-solving,  cost  cutting  and  Improving  productivity. 

One  well  publicized  example  of  PEWS  activity  involves  the  Buffalo 
plant  of  Trlco  Products,  Inc.,  a  major  manufacturer  of  windshield 
wipers.   The  company  planned  to  mvve  its  operations  to  the  Mexico-Texas 
border  with  a  potential  loss  of  2,000  jobs  to  Buffalo's  already 
depressed  economy. 

PEWS  co-director  Peter  Lazes  used  $125,000  contributed  by  New  York 
State  and  Trlco  to  employ  architects,  business  analysts  and  Industrial 
productivity  experts  to  work  with  Cornell  faculty,  staff  and  students  to 
identify  ways  to  Improve  the  efficiency  and  effectiveness  of  Trico's 
Buffalo  operations.   These  experts  spent  months  Inside  the  Trlco  plant, 
and  perhaps  most  Important      all,  were  successful  in  setting  up 
management  and  employee  teams  to  seek  cost-saving  efficiencies.   A  few 
months  ago,  Trlco  announced  that  although  it  was  moving  a  substantial 
part  of  Its  operations  to  the  R1o  Grande,  the  efforts  to  identify  ways 
to  reduce  costs  in  the  Buffalo  operations  led  them  to  decide  to  keep  a 
number  of  Trlco  operations  1n  Buffalo,  saving  894  jobs  in  the  Buffalo 
area. 

Mr.  Lazes  and  his  colleagues  also  played  an  Important  role  in  a 
cost-cutting  union-management  collaboration  by  Xerox  Company  1n 
Rochester,  which  enhanced  that  company's  competitiveness  without  having 
to  resort  to  cutbacks  in  Xerox's  labor  force.   The  PEWS  team  worked  with 
both  union  and  managenwnt  to  help  develop  and  train  shop-floor 
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problem-solving  teams,  and  to  identify  the  necessary  organizational  and 
policy  changes  to  support  and  sustain  these  activities.   The  anticipated 
savings  from  this  effort  amount  to  $3.7  million  per  year,  more  than  15 
percent  above  the  target  set  by  the  company  when  the  experimental 
project  was  started.  PEWS  has  also  undertaken  an  extensive  study  of 
employee  Involvement  and  work  redesign  In  32  shipyards,  and  Is  seeking 
funds  from  the  U.S.  Maritime  Administration  to  continue  these 
activities. 

Here  again,  the  success  of  these  programs  depends  on  well-trained 
specialists  who  understand  the  problems  In  the  field,  extensive 
Involvement  of  Cornell  faculty  1r»  a  wide  variety  of  fields,  and  students 
who  are  provided  with  an  unparalled  opportunity  to  learn  skills  thac  can 
be  applied  to  the  real  problems  they  will  face  when  they  enter  the 
workplace. 

Professor  Alan  McAdams,  of  Cornell's  Johnson  Graduate  School  of 
Management,  has  worked  with  graduate  students  to  develop  a  comprehensive 
database  on  Industry,  the  labor  force,  buildings  and  sites,  demography 
and  other  characteristics  germane  to  economic  development  1n  a 
three-county  area  of  upstate  New  York.    The  results  of  this  study  are 
being  used  by  local  Industry  and  by  planning  agencies.    I  should  pcint 
out  that  Cornell  also  haa  a  powerful  economic  development  tool  1n  the 
Cornell  Institute  for  Social  and  Economic  Research  (CISER),  which  has 
developed  statewide  data  bases  of  many  sorts  and  specializes  among  other 
things  in  survey  research  and  marketing. 

The  recent  expansion  of  extension  activities  In  Cornell's  College 
of  Engineering,  School  of  Industrial  and  Labor  Relations,  and  the 
Johnson  Graduate  School  of  Management  are  characteristic  of  our  effort 
to  broaden  the  focus  of  the  University's  extension  programs  to  serve  a 
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new  category  of  clients  that  need  access  to  university-based .knowledge 
If  they  are  to  remain  competitive. 

Last  yea>  I  appointed  a  Commission  of  distinguished  leaders  from 
New  York  and  across  the  nation  to  reassess  the  historic  mission  of  the 
Cornell  Cooperative  Extension  System  1n  the  light  of  socio-economic 
changes  ind  to  propose  priority  program  areas  for  the  future,  taking 
Into  account  the  needs  and  demographics  of  New  York  State  and  the 
university  research  and  knowledge  base  capability.   The  commission  was 
chaired  by  Robben  W.  Fleming,  President  Emeritus  of  the  University  of 
Michigan  and  former  President  of  the  Corporation  for  Public 
Broadcasting. 

I  would  like  to  quote  a  key  paragraph  from  the  Commission's  report. 

"Applying  research-based  knowledge  and  encouraging  networking 
are  means  by  which  Cornell  and  county  associations  can  contribute 
to  economic  development  throughout  the  state.    Important  program 
opportunities  are  those  that  enhance  small  business,  Increase 
recognition  of  the  importance  of  the  community  infrastructure 
Including  transportation,  utilities  and  other  local  services, 
stimulate  recreation  and  tourism,  protect  water  quality  and  improve 
waste  handling,  improve  energy  efficiency  of  small  businesses, 
transfer  biotechnology,  and  promote  Industrial  Innovation.  Working 
relationships  can  be  established  and  expanded  between  business 
firms  and  college  researchers  which  will  Increase  business 
investments  and  private  sector  jobs.   One  very  attractive  aspect  of 
this  set  of  problems  1s  that  it  requires  interdisciplinary  talent 
from  several  different  colleges  and  also  provides  a  close  tie 
between  basic  and  applied  research.*1 
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Mr.  Chairman,  ray  remarks  provide  only  a  sampling  of  what  Cornell 
does  to  enhance  America's  productive  capacity.    I  have  not  dealt  with 
similar  and  related  activities  which  are  underway  at  other  universities. 
Nor  have  I  described  in  detail  the  close  collaboration  where  industrial 
researchers  actually  work  side  by  side  with  our  faculty  members  1n  the 
laboratory.   This,  of  course,  1s  the  situation  in  which  technology 
transfer  can  be  most  effective. 

I  do  hope,  however,  that  I  have  Illustrated  how  Cornell  and  our 
sister  institutions  can  play  an  even  more  Important  role  than  they  do 
now  in  undergirding  our  nation's  Industrial  strength  and  world 
competitive  position. 

Thank  you.    I  will  be  glad  to  respond  to  any  questions  you  may 

have. 


83  J 


829 


December,  1986 


FRANK  H.  T.  RHODES 

Frank  H.  T.  Rhodes  Is  the  ninth  president  of  Cornell  University.   He  was  elected 
on  February  16,  1977,  took  office  on  August  1,  and  was  Inaugurated  In  formal  ceremonies 
on  November  10,  1977,  all  In  the  University's  113th  year.    (Cornell  was  founded  In 
1865.) 

A  geologist  by  training,  he  holds  the  faculty  rank  of  professor  of  geology  at 
Cornell. 

Before  assuming  the  Cornell  presidency,  Rhodes  was  vice  president  for  academic 
affairs  at  the  University  of  Michigan  for  three  years.   n<  Joined  the  Michigan  faculty 
as  professor  of  geology  In  1968,  and,  In  1971,  was  named  dean  of  the  College  of 
Literature,  Science  and  the  Arts,  the  largest  of  Michigan's  18  schools  and  colleges. 

Rhodes  was  bom  October  29,  1926,  In  Warwickshire,  England.    He  received  a 
bachelor  of  science  degree  with  first-class  honors  In  194B  from  the  University  of 
BLmlngham,  England,  followed  by  a  doctor  of  philosophy  degree  and  a  doctor  of  science 
iegree  from  the  same  Institution.   He  holds  13  honorary  degrees,  Including  the  degree 
of  LL.O.  from  the  College  of  Vooster  and  Nazareth  College  of  Rochester,  L.H.O.  from 
Colgate  University,  The  Johns  Hopkins  University,  Wagner  College,  Hope  College, 
Rensselaer  Polytechnic  Institute,  LeMoyne  College,  and  Pace  University,  O.Sc.  from  the 
University  of  Wales,  Bucknell  University,  and  the  University  of  Illinois,  and  O.LItt. 
f.-om  the  University  of  Nevada  at  Las  Vegas.   He  Is  an  honorary  member  of  Phi  Beta 
Kappa. 
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He  went  to  the  University  of  Illinois  In  1950  as  a  postdoctoral  fellow  and 
FulbHght  scholar.  Fiw  1951  through  1954  he  was  a  lecturer  1n  geology  at  the 
University  of  Durham,  Ingland. 

He  returned  to  the  university  of  Illinois  as  «n  assistant  professor  In  1954,  was 
named  associate  professor  In  1955,  and  became  director  of  the  University  of  Illinois 
Field  Station  In  Sheridan,  Wyoolng  In  1956. 

Rhodes  then  went  to  the  University  of  Wales,  Swansea,  1n  1956  as  professor  of 
geology  and  head  jf  the  geology  department.   In  1967  he  was  named  dean  of  the  faculty 
of  science  there. 

Ke  has  received  numerous  awards,  Including  the  Daniel  Pldgeon  Fund.  Lyell  Fund  and 
Blgsby  Kedal,  all  from  the  Geological  Society.   Ke  was  the  Gurley  Lecturer  at  Cornell 
In  1960  and  director  of  the  National  Science  Foundation-American  Geological  Institute 
First  International  Field  Studies  Conference  In  1961. 

Rhodes  was  National  Science  Foundation  senior  visiting  research  fellow  at  Ohio 
State  University  In  1965*66  and  Bownocker  Lecturer  there  In  1966. 

Since  1962  he  has  been  editor  of  the  geology  series  of  the  International  Library 
of  Science  and  Technology. 

Rhodes  Is  a  mesfcer  of  the  Geological  Society  of  America,  American  Association  of 
Petroleum  Geologists,  Society  of  Economic  Paleontologists  and  Mineralogists,  the 
Paleontologlcal  Society,  the  Palaeontologlcal  Association  and  the  Palaeontographlcal 
Society.  Ke  was  chairman  of  the  International  Conodont  Symposium  In  1970.    Ke  Is  a 
Fellow  and  has  served  as  a  council  member  of  the  Geological  Society  of  London.  He  has 
also  served  as  vice  president  of  the  Palaeontologlcal  Association,  and  Section  C  of  the 
British  Association  for  the  Advancement  of  Science. 
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He  served  as  external  exaalner  1n  geology  to  the  Universities  of  Bristol,  Belfast, 
Oxford  and  Reeding  and,  for  advanced  degrees,  to  various  other  universities  1n 
Australia,  India,  the  United  Kingdom  and  Canada.   He  was  an  official  visitor,  traveling 
as  a  representative  of  the  British  Council,  to  universities  1n  Australia,  Pakistan, 
Indie,  Turkey,  Iran  and  Kalaysla.    He  was  also  an  Australian  Vice-Chancellors' 
Coeclttee  Visitor  to  Australian  universities.   He  was  a  Visiting  Fellow  at  Clare  Hall, 
Cambridge,  1n  1982. 

Rhodes  has  served  as  chairman  of  the  curriculum  panel  of  the  Council  on  Education 
1n  the  Geological  Sciences.    He  has  also  occupied  various  positions  1n  British 
governmental  bodies  Including  membership  on  geology  and  geophysics  subcommittees  of  the 
Natural  Environment  Research  Council  (NERC),  and  the  6oard  of  the  Geological  Survey. 
As  a  member  of  the  HERC's  Earth  Sciences  Committee,  he  was  Involved  1n  the  over-all 
direction  and  long-range  planning  of  government  research  and  development  1n  the  United 
Klngdoca  1n  geological  survey,  natural  resources,  conservation  and  overseas  aid 
program. 

Rhodes  has  served  as  a  member  of  the  Michigan  State  Board  for  the  Huwn1t1es, 
university  accreditation  review  panels  for  the  Horth  Central  Association  of  Colleges 
and  Schools,  and  as  director  of  the  Southeastern  Michigan  Science  Fair. 

He  1s  a  former  member  of  the  Smithsonian  Institution's  advisory  research 
const ttee.   He  1s  presently  Chair  of  the  Board  of  Directors  of  the  /merkan  Council  on 
Education,  a^id  a  member  of  the  boards  of  trustees  of  .^e  Gannett  Foundation  and  the 
Cooalttee  for  Economic  Development,  a  member  of  the  Board  of  Overseers  of  the  Memorial 
Sloan-Ketterlng  Cancer  Center,  a  member  of  the  boards  of  directors  of  the  Tompkins 
County  Trust  Company,  the  General  Electric  Cotpany  and  the  Andrew  W.  Mellon 
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Foundation.   He  Is  also  Chairman  of  the  Advisory  Board  of  the  Gannett  Center  for  Media 
Studies*  a  member  of  the  Business-Higher  Education  Forum,  a  member  of  the  Council  on 
Foreign  Relations,  Incorporated  and  a  Council  Member  of  the  International  Executive 
Service  Corps. 

He  1s  the  author  of  over  70  major  scientific  articles  and  monographs,  some  40 
articles  on  education,  and  five  books.   Among  his  .publications  are  Evolution,  Fossils: 
A  Guide  to  Pre-Hlstorlc  Life,  Geology,  The  Evolution  of  Life,  and  Language  of  the 
Earth.   He  was  the  senlo*  author  of  the  monograph  on  undergraduat.  education  published 
by  the  American  Geological  Institute. 

Rhodes  has  been  author,  consultant  and  participant  In  several  educational  radio 
and  television  programs,  including  the  British  Broadcasting  Corporation  (BBC) 
television  series  "The  Planet  Earth"  and  the  BBC  radio  series  "Science,  Philosophy  and 
Religion." 

Rhodes,  a  naturalized  United  States  citizen,  and  his  wife,  the  former  Rosa 
Carlson,  of  Iron  Mountain,  Michigan,  have  four  daughters.    They  live  at  603  Cayuga 
Heights  Road,  Ithaca. 
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Mr.  Price.  Thank  you,  very  much,  Dr.  Rhodes.  We  will  now  hear 
from  Joe  Kazmarek,  of  Impact  Technology,  Inc.,  Bethlehem,  Penn- 
sylvania. 

Mr.  Kazmarek.  Thank  you,  very  much,  Mr.  Chairman,  for  the 
opportunity  to  address  this  Committee  and  to  share  my  perspective 
as  a  small  company  who  participates  in  a  state-funded  technology 
transfer  program. 

Impact  Technologies  is  a  two-year  old  software  development  co  > 
pany  who  participates  in  a  state-funded  technology  transfer  pro- 
gram.. 

Impact  Technologies  is  a  two-year  old  software  development  com- 
pany who  was  started  as  a  result  from  a  grant  from  the  Ben  Frank- 
lin Partnership  Fund.  Ben  Franklin  Partnership  is  Pennsylvania's 
version  of  a  technology  transfer  program,  and  has  been  in  exist- 
ence for  five  years.  It  was  originally  started  as  a  $1  milliui  con- 
cept. It  has  now  expanded  to  a  $30  million  per  year  program  with 
over  $100  million  a  year  in  matching  contributions  coming  from 
the  private  sector  funds. 

As  Dr.  Rhodes  has  pointed  out  in  support  of  New  York's  pro- 
grams and  Cornell  University's  participation,  Pennsylvania  has  a 
similar  program.  We  work  with  Lehigh  University  and  are  housed 
on  Lehigh  University's  campus.  We  work  very  closely  with  the  uni- 
versity in  developing  programs  to  help  local  and  state  private 
sector  industry  improve  the  productivity  of  their  operations. 

At  this  point,  I  would  like  to  comment  on  some  of  the  key  prob- 
lems that  we  see  in  implementing  the  state  programs  and  as  a  pre- 
liminary to  commenting  on  the  two  bills  in  question,  I  think  some 
of  the  key  problem  areas  that  exist  are  that  there  is  a  visibility 
problem  of  state  and  federal  programs. 

There  is  no  single  source  to  which  to  turn  to  find  which  state 
and  federal  programs  are  applicable  to  a  given  business  scenario.  I 
also  feel  that  there  is  a  necessity,  if  a  federal  program  were  to  be 
set  up  for  a  performance  dimension  that  needs  to  be  added  to  this 
program. 

I  also  feel  that  there  should  be  a  requirement  for  some  private 
sector  participation  in  the  federal  process  because  we  bring  a  di- 
mension to  the  decision-making  process  that  would  not  otherwise 
be  possible. 

A  couple  of  key  problems  that  Pennsylvania  has  had  in  imDle- 
mentation  of  its  program  is  that  there  is  a  lack  of  regionalization 
effort,  and  there  is  «  tremendous  amount  of  duplication  of  technol- 
ogies, and  duplications  of  efforts  with  respect  to  determining  which 
administrative  policies  would  be  most  effective  in  implementing 
the  state  technology  transfer  programs. 

We  also  believe  that  the  Federal  Government  should  provide 
some  guidance  for  an  overall  economic  strategy  to  improve  global 
competitiveness  of  American  industries.  We  feel  that  the  Federal 
Government  is  in  the  bes'  position  to  provide  this  initiative  to  state 
technology  transfer  programs,  and  to  private  industry. 

Finally,  I  believe  that  in  addition  to  technology  transfer,  there 
needs  to  be  a  technology  awareness  dimension  to  a  federal  program 
that  would  be  set  up  in  order  to  foster  business  excellence,  technol- 
ogy awareness  and  excellence  in  innovation  and  entrepreneurship. 
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First  of  all,  I  would  like  to  discuss  some  of  the  problems  confront- 
ing businesses  that  wish  to  use  the  available  technology  programs. 
We  feel  that  the  SPDC  comes  close  to  providing  the  service  of  visi- 
bility, but  even  it  does  not  have  complete  visibility  and  understand- 
ing of  all  programs  that-are  available. 

We  feel  that  a  referral  service  of  sorts  for  any  business,  regard- 
less of  its  size  would  be  extremely  helpful  in  quickly  identifying  the 
full  sprcirum  of  programs  which  could  help  a  business  with  a  par- 
ticular problem  or  range  , of  issues. 

Many  of  the  existing  state  and  federal  programs  which  could 
help  a  business  with  a  particular  problem  or  range  of  issues. 

Many  of  "the  existing  state  and  federal  programs  lack  perform- 
ance measurement  dimensions  and  the  requirement  of  private 
sector  participation  in  academic  institution  research.  While  these 
programs  do  increase  the  body  of  available  technical  knowledge, 
without  input  of  the  parties  who  could  ultimately  use  these  tech- 
nologies, many  of  the  practical  implications  and  limitations  of  such 
research  are  often  ignored. 

Many  programs  do  not  strictly  enforce  performance  criteria,  such 
as  private  sector  matching  fund  measurement  and  economic  impact 
measurement. 

Without  a  strict  insistence  upon  this  requirement  it  will  be  diffi- 
cult to  measure  the  success  or  failure  of  various  projects,  specific 
private  industries  and  academic  institutions.  Federal  funding  for 
technology  transfer  programs  therefore  should  insist  on  private 
sector  participation  in  the  enforcement  of  project  performance  cri- 
teria. 

Most  state-funded  technology  transfer  programs  have  focused  on 
increasing  and  maintaining  business  activity  within  a  state.  This 
has  put  many  state  programs  and  businesses  from  different  states 
m  direct  competitior  with  each  other.  This  is  not  necessarily  bad 
since  it  fosters  the  continual  improvement  of  state  programs  with 
respect  to  other  states,  and  promotes  the  fundamental  underlying 
philosophy  of  our  capitalistic  economy. 

On  the  other  hand,  millions  of  dollars  are  being  wasted  on  the 
duplication  of  technology  development  in  the  name  of  success  of  in- 
dividual state  programs.  Additionally,  there  is  a  large  collective 
body  of  knowledge  which  exists  when  one  considers  what  each  of 
the  state  programs  has  learned  about  the  successes  and  failures  of 
implementing  their  programs. 

Many  programs  are  not  as  successful  as  others  simply  because 
they  are  newer  and  do  not  have  the  benefit  of  experience  that  the 
older  programs  have.  Also,  there  is  a  large  variation  in  how  each  of 
the  state  programs  operate.  With  a  more  detaile1.  exposition  of 
each  states  experiences,  more  effective  programs  would  result 
from  the  application  of  this  collective  knowledge. 

Some  of  the  state  agencies  have  already  recognized  this  opportu- 
nity and  have  taken  steps  to  encourage  cooperation  between  state 
agencies  through  the  formation  of  regional  consortiums. 

In  my  written  testimony,  I  point  out  several  examples. 

Technology  transfer  is  an  excellent  concept  and  it  is  indeed 
working.  Impact  Technologies  has  gone  from  a  ^ne-employee  com- 
pany, with  no  outside  capital  investment,  with  strictly  state  grants, 
we  have  been  able  to  grow  to  a  company  of  13  employees,  with  pro- 
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jected  sales  for  1987  of  $1  million.  By  1990,  we  feel  Impact  Technol- 
ogies should  have  between  75  and  100  employees. 
^  In  order  to  overcome  a  problem  as  large  as  the  economic  difficul- 
ties we  face  today,  I  feel  that  state  programs  could  use  direction 
from  the  Federal  Government  to  focus  their  efforts  on  technologies 
and  industries,  which  are  most  crucial  in  reestablishing  our  global 
competitive  position. 

Upon  reviewing  the  two  bills  in  question,  I  find  that  both  have 
considerable  merit  in  attempting  to  apply  the  technology  which 
state  programs  are  helping  to  develop. 

I  would  like  to  focus  on  the  proposed  Federal  Extension  Service 
of  1987.  My  raiderstanding  of  the  bill  is  that  it  proposes  to  set  up  a 
federal  ageacy  under  the  National  Bureau  of  Standards  in  coopera- 
tion with  the  National  Technical  Information  Sorvice. 

This  program  would  be  responsible  for  supporting  state-funded 
programs  by  providing  direct  advisory  and  financial  assistance, 
acting  as  a  central  source  for  information  about  available  programs 
at  all  levels,  encouraging  regional  cooperation  betv/een  existing 
programs,  and  making  foreign  technical  literature  and  the  services 
of  the  federal  laboratory  consortium  more  accessible. 

Additionally,  each  federal  agency  which  provides  industrial  ex- 
tension services  shall  be  responsible  for  communicating  available 
services  to  the  Federal  IES  director. 

My  initial  reaction  to  the  bill  is  that  it  is  vague  in  its  intent  and 
implementation.  I  think  that  the  overall  objectives  of  the  bill  are 
essential  to  the  improved  success  of  state  programs.  However,  the 
details  as  to  how  this  bill  would  accomplish  these  objectives  are  not 
very  clear. 

Also,  I  question  the  method  by  which  payment  would  be  made  to 
state  programs  in  support  of  the  IES.  Should  a  state  program 
which  provides  $35  million  of  funding  receive  the  same  federal 
dollar  support  as  a  state  program  which  provides  only  $2  million  in 
annual  funding?  Perhaps  a  base  federal  amount  proportional  to  the 
amount  of  funding  a  s^te  provides,  plu?  a  competitive  request  by 
the  state  for  federal  amounts  above  and  beyond  the  base  amount 
according  to  demonstrated  need  will  provide  more  stale  service  per 
federal  dollar  and  encourage  creative  ways  for  states  to  enhance 
their  participation  in  the  program. 

Also,  might  $500,000  be  too  little  to  start  a  federal  program  of 
this  nature,  since  only  $500,000  is  scheduled  to  remain  with  the 
Federal  Government? 

The  Senate  Bill,  S.  930,  the  Competitiveness  Enhancement  Act  of 
1987,  is  somewhat  similar  to  the  House  bill,  but  I  feel  it  is  more 
comprehensive  in  nature.  The  objectives  of  the  bill  are  very  clear. 
The  mechanisms  by  which  the  programs  would  function  are  more 
clearly  defined. 

My  interpretation  of  the  bill  is  that  it  seeks  to  establish  a  new 
federal  agency  und  v  the  existing  Office  of  Productivity,  Technolo- 
gy and  Innovation,  that  will  focus  on  the  stimulation  and  enhance- 
ment of  state  and  local  programs,  and  the  improved  visibility  of 
federal  efforts  to  the  state  programs. 

I  feel  that  the  Senate  bill  effectively  addresses  key  areas.  Like 
the  House  bill,  it  will  establish  a  federal  agency  to  ^ct  as  a  clearing 
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house  about  programs  at  all  levels.  This  is  critical  to  the  function- 
ing of  the  state  programs. 

It  provides  for  a  third-party  evaluation  of  the  effectiveness  of  in- 
dividual state  and  local  programs,  thereby  promoting  a  cutical 
evaluation  and  the  sharing  of  such  information  between  programs. 

It  also  provides  a  mechanism  by  which  the  program  would  pro- 
vide feedback  for  the  improvement  of  existing  federal  programs.  It 
also  provides  a  single  source  for  which  agencies  can  turn  to  for  de- 
termining-applicable federal  programs  for  a  given  scenario. 

Section  (f),  generic  research,  I  think  is  particularly  interesting 
and  impressive.  While  funding  has  been  available  for  assistance  on 
individual  projects,  I  feel  that  monies  allocated  to  studying  the 
range  of  programs  offered  by  various  state  and  local  agencies,  their 
relative  successes,  and  the  entire  issue  of  economic  revitalization 
would  yield  a  tremendous  return  on  each  dollar. 

Benefits  would  also  be  derived  at  all  government  levels  and 
would  stimulate  greater  creativity  within  state  programs. 

Section  (h)  on  focus  of  activities  deiines  the  range  of  responsibil- 
ities and  opportunities  of  the  Center.  In  my  opinion,  this  is  the 
most  impressive  access  of  the  bill.  In  addition  to  addressing  most  of 
the  concerns  voiced  in  the  preceding  paragraphs,  this  section  in- 
cludes other  topics  in  the  scope  of  the  Center  on  State  and  Local 
Initiatives. 

These  key  enhancements  are  evaluation  of  programs  to  foster  co- 
operation between  labor  and  management;  assistance  in  the  devel- 
opment and  retraining  of  human  resources;  training  and  entrepre- 
neurship;  and  the  improvement  of  the  management  of  technology. 

Also,  the  utilization  of  an  advisory  board  composed  not  only  of 
federal  members,  but  also  of  state  and  local  officers,  as  well  as  pri- 
vate sector  business  members  and  innovation  leaders  will  provide  a 
broad  perspective  in  enhanced  state  programs  and  business  partici- 
pation in  the  federal  program.  The  use  of  this  advisory  board  to 
provide  feedback  to  the  legislative  process  that  has  created  it,  :s 
also  an  important  feature  for  successful  implementation  of  th< 
program  enhancements. 

Overall,  I  feel  both  bills  address  a  sorely  needed  area  of  Federal 
Government  participation  in  state  and  local  initiatives.  I  feel  that 
perhaps  a  combination  of  the  two  bills  to  provide  incentives  to  the 
states  would  be  more  appropriate. 

I,  once  again,  Mr.  ChairiLin,  thank  you  for  the  opportunity  to 
address  the  committee. 

[The  prepared  statement  of  Mr.  Kazmarek  follows:] 
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Testimony  to  the  Congressional  Committee  t 
on  Science,  Space  and  Technology 
/esented  by  Joseph  C.  Kaczmarek  of  IMPACT  Technologies,  Inc. 

April  30,  1987  f 

Good  morning.  My  name  is  Joe  Kaczinarek  and  Z  am  President  and  Chief 
Executive  Officer  of  IMPACT  Technologies,  Inc.,  a  two  year  old  software 
development  firm  located  .in  Bethlehem,  fP  A.  Z  am  pleased  to  have  the  hc.or 
of  addressing  the  committee  this  morning  on  the  topic  of  economic 
revltalltation  through  technology  development  and  transfer.   Today,  Z  would 
like  to  offer  2  perspectives  in  support  of  my  analysis  of  the  two  bills  In 
question.   The  first  It  from  that  of  a  company  who  has  been  directly 
involved  with'  Pennsylvania's  economic  development  program,  the  Ben  Franklin 
Partnership  and  Consortium.   The  second  will  be  from  the  viewpoint  of  a 
company  whose  business  mission  Is  to  assist  manufacturers  In  Improving  their 
productivity  and  competitiveness  through  the  application  of  advanced 
manufacturing:  analysis  and  control  technology. 

IMPACT  Technologies,  Znc.  started  as  a  concept  on  a  single  sheet  of  Drexel 
University  notebook  paper.   The  ZMPACT  philosophy  centered  around  solving 
productivity  problems  In  small  manufacturing  environments  by  providing  cost 
effective  information  systems  that  are  comprehensive  enough  to  be  used  in 
even  larger  environments.  ZMPACT  began  on  the  treacherous  journey  Into  the 
highly  competitive  software  world  with  no  capital  and  a  single  personal 
computer.   With  the  assistance  of  the  Ben  Franklin  advisory  staff,  ZMPACT 
was  able  to  launch  a  local  marketing  campaign  and  secure  enough  contract 
work  to  begin  funding  a  large  development  effort.   Subsequent  Ben  Franklin 
grants  have  also  assisted  in  the  development  effort  and  provided  much  needed 
research  work  through  Lehigh  University. 

Z  have  been  involved  *!tn  the  Ben  Franklin  Partnership  program  and  the 
applied  research  team  at  Lehigh  University  since  1984.   Since  that  time,  Z 
have  seen  the  scope  and  magnitude  of  the  program  Increase  dramatically.  The 
program  was  originally  created  to  encourage  research  and  development 
interaction  between  academic  institutions  and  private  sector  industry  and 
had  $1  million  allocated  for  funding  tho  first  year.  Zt  has  now  evolved 
into  a  $28  minion/year  prcjram,  with  over  $100  million  In  private  sector 
matching  funds,   that  not  only  supports  development  activities,  but  also 
funds  "incubator  centers11  across*  the  state  to  assist  startup  companies 
during  their  roost 'critical  phase.   These  centers,  several  of  which  are 
actually  managed  by  Ben  Franklin  itself  and  housed  Ir.  a  Ben  Franklin 
facility,  provide  a  wide  variety  of  office  services  and  many  excellent 
entrepreneurial  assistance  programs. 

ZMPACT  Is  located  In  one  of  the  Ben  Franklin  incubator  facilities  on  the 
campus  of  Lehigh  University.   We  have  received  two  challenge  grants,  one  for 
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for  each  of  the  last  two  years.   This  year,  IMPACT  Is  Involved  with  3 
*  ^  !  £ >  J  PT*S£h0  £?.VC  *otem*  Proi«ts  «nd  wQl  parUcIpate  In  the 
?.pJSI  IS?'5'  t;?en^rankun  Proposals  for  the  project  year  1987-88.  It  Is 
^*UhH?gb,ithe ^working  e«orts  of  the  program  Slnd  some  outstanding 
?S2SS«g  dIpocUon  provided  by  several  of  the  entrepreneurial  assistance t 
programs  sponsored  by  the  center  that  IMPACT  has  been  able  to  grow  to  a 
company  of  13  employees  with  anticipated  sales  revenues  of  $1  mQlIon  for 

L^SSd "J? ,the^„PJ?~^8  Work'   In  thJs  Instance,  the  program  has 
worked  not  only  for  IMPACT  Technologies,  but  also  for  the  manufacturing 
%E?£~™0?m  <**lU1S**  on  the  new  technology  that  we  have  devdoped. 
Im^  Zl^dStt  tcch"olo«y  transfer  outside  of  the  direct  funding 

Sfag<i°Int  venftures  and  strategic  alliances  between  new 
technology  sources  and  companies  who  need  a  new  competitive  edge. 

Much  has  been  wrltten'about  the  national  economy  of  late,  particularly  an 
trade  ^flc"  and  vulnerability  to  fluctuations  In  the  global 
economy.   The  source  of  this  problem  Is  dear:  the  decreasing 
competitiveness  of  American  manufacturing  with  respect  to  foreign 
Sw  im?"     Sm™8*?.  ? .ne*ative  trade  In  manufactured  goods  exceeding 

ftfT?lsfSe?c,t  can  0,051  effectively  be  solved,  by  addressing  the 
key  problem  or  Inefficiency  In  American  manufacturing. 

^lU^?8"1"'  profe#ssIonal  socIeties  and  government  agencies  have 
explored  the  reasons  for  these  Inefficiencies  and  have  spent  considerable 
I^Jm?P.     y  gi  nhe  busIness  environments  of  America's  largest  foreign 
competitors,  especMly  j.pan.   Many  reasons  for  foreign  superiority  "ere 
cited:  more  modern  manufacturing  facDIties  and  equipment,  .government 
poUele more  favorable  to  Industry  support,  tighter  trade  restrictions,  and 
wotke"        FCC       *  fraCtI°n  °f  th°  w  0f  the  averagc  American  factory 

Initially,  many  Japanese  manufacturing  concepts  quickly  became  the  new 
Amor  can  buzz  words:  Just-In-ttme  manufacturing^ quality  cSdes .  etc  * 
xfrf/n™  ™»p0Bdcd  by  investigating  ways  to  Implement  these 

lll£llt  %Z T^JDtf  ♦°KUrTmanufMturIng  en^onments.   It  soon  became 
apparent  that  many  of  the  Japanese  techniques  were  Inappr<4>riate  for  the 
aS2£E!  "7..°f  d^ng  DU,Ine"»  our  geography,  and  the  fundamental 
t&^J&HLr2$*.X?  U8J  tW°  °r  th,ree  years»  we  havc  noticed  not 
feeUne  In        Ifmt 15  5*1  °f  °Ur  man«<"turlng  position,  but  a  noticeable 
detilne  In  our  ability  to  design  superior  cost  effective  products, 
particularly  in  the  consumer'  electronics  Industry. 

This  problem  is  beginning  to  have  staggering  Implications.   From  my  first 
hShJSR?  fhSti        *c,U8t0Ocrs  evcry  ■«»  *ho  continue  to  lose  more 
anS  ef  tetMi In*  ^m"0"'         feLderfll  8°v«nment  must  act  quickly 
the  .tote  .S  It0??  %?  prCVent  furt?"  ero8lon-   1  beUeve  that  many  of 
i!L«!l!  .    d..th?  fedaral  government  already  Implemented  excenent 
programs  to  stimulate  the  competitiveness  of  existing  business  and  the 
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development  of  new  business*   These  programs  are  indeed  an  excellent 
start*    But  they  are  Just  that,  a  start* 

One  of  the  largest  problems  confronting  businesses  wishing  to  use  avaOable 
technology  transfer  programs  Is  the  lack  of  visibility  of  all  the  state  and 
federal  programs  available  to  a  particular  business*   The  SBDC  comes  dose 
to  providing  thtt^service,  but  even  it  does  not  have  complete  visibility  and 
understanding  of  all  the  programs  which  may  be  available*  I  feel  that  a 
referral  service  of  sorts  for  any  business  regardless  of  its  size  would  be 
extremely  helpful  in  quickly  identifying  the  full  spectrum  of  programs  which 
could  help  a  business  .with  a  particular  problem  or  a  range  of  issues. 

Many  of  the  existing  state  and  federal  programs  lack  the  performance 
measurement  dimension  and  the  requirement  of  private  sector  participation 
in  acad'mte  institution  research.   While  these  programs  increase  the  body  of 
available  technical  knowledge,  without  the  input  of  the  parties  who  could 
ultimately  utilize  these  technologies  many  of  the  practical  implications  and 
limitations  of  such  research  are  often  Ignored,   Many  programs  do  not 
strictly  enforce  performance  criteria,  such  as  private  sector  matching  fund 
measurement  and  economic  impact  measurement.    Without  a  strict  insistence 
upon  this  requirement,  ft  will  be  difficult  to  measure  the  success  or  failure 
of  various  projects,  specific  private  industries,  and  academic  institutions. 
Federal  funding  for  technology  transfer  programs,  therefore,  should  Insist 
on  private  sector  participation  and  the  enforcement  of  project  performance 
criteria. 

Most  state  funded  technology  transfer  programs  have  focused  on  increasing 
and  maintaining  business  activity  within  a  state.    This  has  put  many  state 
programs  and  businesses  from  different  "tates  In  direct  competition  with 
each  other.   This  Is  not  necessarily  bad  ^inee  it  fosters  the  continual 
improvement  of  state  programs  with  respect  to  other  states  and  promotes 
the  fundamental  philosophy  of  capitalistic  economy;  competition.    On  the 
other  hand,  millions  of  dollars  are  being  wasted  on  the  duplication  of 
technology  development  in  the  name  of  success  of  state  programs. 

Additionally,  there  is  a  large  collective  body  of  knowledge  which  exists 
when  one  considers  what  each  of  the  state  programs  has  learned  about  the 
successes  and  failures  of  Implementing  their  state  programs.  Many 
programs  are  not  as  successful  as  others  simply  because  they  are  newer 
and  do  not  have  the  benefit  of  experience  that  the  older  programs  have. 
Also,  there  is  a  large  variation  In  how  each  of  the  state  programs  operate. 
With  a  more  detailed  exposition  of  each  of  the  state's  experiences,  more 
effective  programs  would  result  from  application  of  this  collective 
knowledge. 

Several  of  the  state  agencies  have  already  recognized  this  opportunity  and 
have  taken  steps  to  encourage  cooperation  between  stai:*  agencies  through 
the  formation  of  regional  consortiums.   An  effor*  Is  currently  underway 
between  Pennsylvania,  Ohio,  New  YorV  and  Maryland  to  develop  a  regional 
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approach  to  technology  resource  conservation,  and  it  appears  that  this 
regional  approach  can  be  workable.   Another  argument  in  favor  of  the 
regional  approach  is  that  state  boundaries. are  usually  arbitrary  lines  and 
that  functional  economic  areas  very  often  encompass  t>w  or  moi ,  states.  It 
Is  my  opinion  the  federal  government  should  take  a  leadership  position  In 
encouraging  states  to  cooperate  with  each  other  in  the  definition  of  regional 
strengths  and  weaknesses  as  well  as  the  development  of  regional  strategies 
for  improved  com-altlveness. 

But  the  fe^ral  government  should  go  one  step  further  and  thoroughly 
define  the  American  economic  problem  and  how  the  development  of  new 
technologies  and  the  transfer  of  existing  technologies  could  assist  In  the 
solution  of  that  problem.   Application  of  what  Is  termed  the  "marketing 
approach"  would  be^extrcjcly  helpful.   What  are  America's  economic 
strengths  and  weaknesses?  How  do  we  capitalize  on  our  Inherent  strengths 
and  improve  upon  our  native  or  acquired  weaknesses? 

Technology  transfer  is  an  excellent  concept  and  It  Is  working.   However,  In 
order  to  overcome  a  problem  as  large  as  the  economic  difficulties  we  face 
today,  I  believe  that  state  programs  could  use  direction  from  the  Federal 
government  to  focus  their  efforts  on  technology  and  Industries  which  are 
most  crucial  In  reestablishing  our  global  competitive  position,  state 
governments  simply  do  not  have  the  focus  or  the  resources  of  the  federal 
government  to  provide  such  direction.    Without  It,  state  programs  wDl 
continue  to  benefit  Industries  within  a  depressed  locality,  state  or  a  region, 
but  k,ot  necessarily  an  entire  Industry  on  a  global  level. 

One  additional  observation  before  I  provide  my  opinion  of  the  two  bills  In 
question.   I  have  seen  technology  development  and  transfer  programs  help 

existing  busln  stay  In  business  and  grow  as  a  result  of  the  the  Ben 

Fraaklin  Partnership  Program.   I  have  seen  many  entrepreneurs  like  myself 
take  a  marketing  concept  and  develop  some  very  elaborate  technologies  to 
bring  new  products  and  manufacturing  processes  to  fruition.    To  this 
extent,  existing  programs  work  very  well. 

But  the  effectiveness  of  competitiveness  and  productivity  improvement 
programs  begins  with  understanding  and  commitment  by  business 
management.   I  find  this  to  be  the  weak  link  In  the  entire  American 
manufacturing  environment.   Advanced  technologies  wDl  help  only  wheu 
corporate  management  knows  how  the  application  of  this  technology  wDl 
benefit  their  company  and  has  a  true  vision  of  the  corporate  commitment 
often  required  to  make  such  technology  work.    Better  education  of  upper 
and  middle  management  In  the  benefits  and  problems  of  advanced 
manufacturing  technology  application  Is  required  before  this  technology 
can  be  applied  on  a  more  widespread  scale. 

Upon  reviewing  the  two  bills  In  question,  I  find  that  both  have  considerable 
merit  in  attempting  to  better  apply  the  technology  which  state  programs  are 
helping  to  develop.   However,  both  bills  have  strengths  and  weaknesses 
and  I  feel  that  a  blend  of  the  two  approaches  would  be  more  appropriate.  I 
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would  like  to  focus  fWt  on  the  proposed  Federal  Extension  Service  Act  of 
1987. 

My  understanding  of  the  bQl  is  that  ft  proposes  to  setup  a  federal  agency 
under  the  National  Bureau  of  Standards  In  cooperation  with  the  National 
Technical  Information  Service.    This  program  would  be  responsible  for 
supporting  state  funded  programs  by  providing  direct  advisory  and 
financial  assistance,  acting  as  a  central  source  for  information  about 
available  programs  at  all  levels,    encouraging  regional  cooperation  between 
existing  programs,  and  making  foreign  technical  literature  and  the  service 
of  the  Federal  Laboratory  Consortium  more  accessible.   Additionally,  each 
federal  agency  which  provides  Industrial  extension  services  shall  be 
responsible  for  communicating  the  available  services  to  the  the  federal  1ES 
Director. 

My  initial  reaction  to  the  bill  Is  that  it  Is  extremely  vague  in  Its  Intent 
and  Implementation.   I  think  the  overall  objectives  of  the  bill  arc  essential 
to  the  Improved  success  of  the  state  programs.   However,  the  details  as  to 
how  this  bill  would  accomplish  these  objectives  are  not  very  clear.    Also,  1 
question  the  method  by  which  payment  is  made  to  state  programs  in  support 
of  the  IES.   Should  a  state  program  which  provides  $35  million  of  funding 
receive  the  same  federal  dollar  support  as  a  state  program  which  provides 
$2  million  in  annual  funding?   Perhaps  a  base  federal  amount  proportional  to 
the  amount  of  funding  a  state  provides  plus  a  competitive  request  for 
federal  amounts  above  and  beyond  the  base  amount  according  to 
demonstrated  need  would  provide  more  state  service  per  federal  dollar  and 
encourage  creative  ways  for  states  to  enhance  their  participation  in  the 
program.    Also,  might  $500,000  be  too  little  to  start  a  federal  program  of 
this  nature? 

The  Senate  bill  S.930,  the  Competitiveness  Enhancement  Act  of  1987 
proposed  by  Mr.  Bumpers  is  somewhat  similar  to  the  house  bill,  but  more 
comprehensive  In  nature.    The  objectives  of  the  bill  are  very  clear  and  the 
mechanisms  by  which  the  program  would  function  are  mot>  clearly  defined. 
My  Interpretation  of  the  bill  3s  that  It  seeks  to  establish  a  new  federal 
agency  under  the  existing  Office  of  Productivity,  Technology  and 
Innovation  that  wDl  focus  on  the  stimulation  and  enhancement  of  state  and 
local  programs  and  the  improvement  of  visibility  of  federal  efforts  to  the 
state  programs. 

1  fed  that  the  Senate  bill  effectively  addresses  several  key  areas: 

1)  Like  the  house  bill,  It  will  establish  a  federal  agency  to  act  as  a 
clearinghouse  for  information  about  programs  at  all  levels. 

2)  It  provides  for  a  third  party  evaluation  of  the  effectiveness  of 
individual  state  and  local  programs,  thereby  promoting  a  more 
critical  evaluation  and  the  sharing  of  such  information  between 
programs. 
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3)  a  provides  s  mechanism  by  which  this  program  would  provide 
feedback  for  Improvement  of  existing  federal  programs. 

4)  It  pf'  *des  a  single  source  which  state  agencies  can  turn  to  for 
determining  applicable  federal  programs  for  a  given  scenario. 

5)  Section  (f),  Generic  Research ,  is  particularly  Interesting.  WhDe 
funding  has  been  avsQable  for  assistsnce  on  Individual  projects,  I 
feel  that  monies  allocated  to  studying  the  range  of  programs 
offered  by  various  agencies,  their  relative  successes,  and  the 
entire  Issue  of  economic  revltalteatlon  would  yield  a  tremendous 
return  on  each  dollar.   Benefits  would  be  derived  at  all 
governmental  levels  and  would  stimulate  greater  creativity  In  state 
programs. 

6)  Section  (h)  on  "Focus  of  Activities"  defines  tho  range  of 
responsibilities  and  opportunities  of  the  center.   In  my  opinion, 
this  Is  the  most  Impressive  aspect  of  the  bill.   It  addition  to 
addressing  most  of  the  concerns  voiced  In  preceding  paragraphs, 
this  section  Includes  other  topics  In  the  scope  of  tho  Center  on 
State  and  Local  Initiatives.   Key  enhancements  are: 

a)  evaluation  of  programs  to  foster  cooperation  botween  labor 
and  management 

b)  assistance  In  the  development  of  hum'.i  resources  (making 
the  American  worker  more  flexible  through  cross  training 
prog  rams) 

c)  training  In  cntrepreneurship 

d)  improving  the  management  of  technology 

7)  The  utilization  of  an  advisory  board,  composed  not  only  of  federal 
members  but  also  of  vtete  and  tocal  officers  and  bur'ness  and 
Innovation  leaders  will  provide  a  broad  perspective  and  enhance 
state  program  and  business  participation  In  the  program.    Use  of 
this  advisory  board  to  provide  feedback  to  the  legislative  process 
that  crested  it  is  also  an  Important  feature  for  successful  future 
program  enhancements. 

Overall,  I  feel  bill  S.390  provides  an  excellent  means  to  begin  federal 
involvement  in  state  technology  transfer  programs.   It  addresses  most  of 
the  key  Issues  and  supports  tho  guidelines  offered  by  President  Reagan's 
Executive  Order  of  April  10   "Facilitating  Access  to  Science  and 
Technology". 

One  key  issue  which  was  not  addressed  In  olther  bill  Is  a  reference  from 
the  executive  order  In  Section  6,  Basic  Science  and  Technology  Centers  to 
focus  on  "research  and  technology  that  have  the  potential  to  contribute  to 
the  nation's  long-term  economic  competitiveness."   Again,  I  feel  that  whQo 
the  federal  programs  should  not  dictate  which  technologies  should  be  funded 
based  solely  on  economic  research,  !•  Is  Important  that  this  Information  be 
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vlslblo  to  this  newly  created  Center.    Used  in  conjunction  with  the  date 
collected  on  state  and  local  programs,  a  detailed  plan  for  effective 
technology  transfer  and  economic  development  could  be  developed. 

Regarding  funding,  $2  million  first  year  funam*  appears  to  bo  a  reasonable 
amount  to  organize  the  proposed  center.    One  eoncern  would  be  how  much 
of  tho  total  monies  would  have  to  bo  expended  for  compensation  of  state 
agenclea  for  their  participation  in  tho  program.   Would  the  amount 
remaining  bo  sufficient  to  accomplish  the  first  year  goals? 

Porhaps  after  the  formative  year,  opportunities  to  capitalize  on  specific 
areas  of  section  (h)  will  become  spparent.  Tho  bill  contains  no  provision  for 
messuring  the  success  of  progrsms  initlsted  by  the  center.  Consequently, 
a  request  for  additional  funding  may  bo  difficult  to  justify  quantitatively. 
Additionally,  Instilling  performance  measurement  criteria  early  In  the 
program  will  mako  Its  Implementation  and  n.aintenanco  easier  throughout  tho 
lifo  of  tho  program. 

In  summary,  I  feci  that  both  bills  address  the  critical  need  for  the  federal 
government  to  obtain  and  dlsaominate  a  collective  wisdom  on  th   »  jhnology 
transfor  and  development  procoss  In  support  of  Amorlesn  manufreturlng 
productivity  and  design  excellence.    An  organization  whoso  objo:tlves  would 
be  focused  on  fostering  communications  between  existing  program  will 
surely  make  thos«  expenditures  moro  effective.   The  senate  bD*  provides 
additional  provisions  for  defining  and  encouraging  a  ''favorab'j  climate  for 
entrepreneurs"  &tid  for  Improving  entrepreneurial  skills  and  .he  management 
of  technology.    Rather  than  copying  tho  Japanese  approach,  these  bills 
incorporate  ttose  elements  of  their  approach  that  make  sense 
(regional tea; Ion  of  resources)  yet  maintain  and  promc.«*  the  entrepreneurial 
spirit  In  federal  laboratories  and  private  Industry  tnat  has  helped  make 
America  tho  country  tltat  It  is  today. 
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Joe  Kaczmarck  Is  president  tnd  Chief  Executive  Officer  of  IMPACT 
Technologies,  Inc.,  ■  private  software  and  consulting  services  organization 
supporting  the  Improvement  of  manufacturing  productivity.    He  has  worked 
aa  both  a  development  and  manufacturing  engineer  for  a  variety  of 
manufacturing  Induatrles  throughout  hla  career  and  haa  Implemented  a 
variety  of  computer  Integrated  manufacturing  solutions  ranging  from 
Integrated  manufacturing  Information  systems  to  completely  automated 
flexible  work  cells.   <MPACT  Technologies  Is  currently  a- participating 
partner  In  IBM's  Marketing  Assistance  Program  and  Is  working  with 
numerous  small  manufacturer!  and  several  Fortune  500  companies  In  the 
Implementation  of  the  manufacturing  systems  technology  they  have  developed 
In  conjunction  with  Lehigh  University  through  Pennsylvania's  Den  Franklin 
Partncrahlp  program. 
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Mr.  Price.  Thank  you,  and  thank  all  of  you  for  this  very  fine  tes- 
timony, 

I  would  turn,  first  for  questions  to  Mr.  Boehlert. 

Mr.  Boehlert.  Dr,  Rhodes,  I  would  particularly  like  to  thank  you 
f^v  ^  j  Itutl0n  you  rePresent  for  the  partnership  we  have  es- 
tablished. You  have  helped  us  a  great  deal,  and  I  also  applaud 
what  you  are  doing  with  your  industrial  innovation  extension  serv- 
ice, and  on  behalf  of  my  constituents  in  Courtland,  New  York,  I 
thank  you,  too. 

What  you  are  doing  at  Cornell  and  what  is  being  done  in  Penn- 
sylvania are  serving  as  models  for  the  program  that  my  colleague, 
Mr.  MacKay  and  I  are  developing. 

.  1  ™,?ld       to      you,  D^Rhodes  andjtf-  Kazmarek,  the  crit- 
ics of  both  Claudme  Schneider's  bill  and  my  bii1   re  arguing  that 
states  are  already  running  a  variety  of  programs*  that  no  federal 
involvement  is  needed. 
How  would  you  respond  to  that? 

Dr.  Rhodes.  I  would  make  two  comments,  Mr.  Chairman.  The 
success  of  the  extension  program  as  we  have  had  it  for  tlvee-quar- 
Jf1?  0  ,aJ ^ntury  Spends  on  a  partnership  between  the  states,  the 
Federal  Government  and  county  agents. 

It  seems  to  me  that  three-fold  partnership  has  been  very  impor- 
tant to  the  legitimacy  of  the  activities,  and  also  to  the  concern  that 
has  been  shown  about  the  levels  of  funding  and  the  range  of  pro- 
grams. I  would  advocate  the  same  kind  of  partnership  now. 

1  don  t  think  there  should  Le  a  single  federal  responsibility.  It 
should  have  state  and  local  and  industrial  support,  but  the  initia- 
tive to  get  it  going  cannot  be  left  to  the  states.  It  is  the  encourage- 
ment, it  is  the  legitimacy  that  federal  action  would  give  which 
would  make  this  grow  nationwide. 

We  have  models  in  place  but  they  are  really  very  inadequate  to 
address  the  needs  that  exist.  They  are  on  a  very  small  scale  a  id 
have  a  very  modest  reach. 

Mr.  Boehlert.  Thank  you.  Mr.  Kazmarek. 

Mr.  Kazmarek.  I  believe  the  Federal  Government  has  to  start 
getting  involved  in  helping  states  administer  these  programs,  not 
necessarily  with  large  financial  commitments,  although  that  would 
certainly  be  welcomed,  but  I  think  with  evaluating  the  programs 
that  the  different  states  have  in  place  right  now— certain  programs 
do  better  than  others  in  creating  and  retaining  jobs  in  a  region, 
and  creating  the  technology  and  facilitation  technology  transfer. 

I  think  by  creating  a  collective  body  of  knowledge  that  would  be 
housed  m  the  Federal  Government  and  using  this  body  of  knowl- 
edge to  assist  states  who  want  to  get  programs  happening,  and  to 
assist  states  who  want  to  improve  their  programs,  I  think  this 
would  be  an  ideal  role  for  the  Federal  Government  to  get  the  pro- 
gram started. 

I  think  once  the  program  has  been  started,  it  will  evolve  into  a 
more  comprehensive  program  that  could  be  integrated  with  the  for- 
mulation of  economic  policy. 

Mr.  Boehlert.  You  know,  we  have  spent  a  good  deal  of  time  on 
this  seeking  expert  opinion  from  the  field  as  we  developed  the 
bill— Congressman  MacKay  and  myself,  and  also  Ms.  Schneider. 
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One  of  the  criticisms  is  that  we  are  thinking  too  small;  they  are 
suggesting  that  we  are  not  starting  with  enough  money.  I  noticed 
you  made  reference  to  that,  too,  in  your  testimony.  Part  of  the 
problem  is  we  have  a  little  thing  catted  the  Federal  Debt,  which  is 
about  $2  trillion,  which  means  w*  are  spending  about  $365  million 
every  day,  just  in  interest  on  that  debt.  It  doesn't  feed  anybody  or 
clothe  anybody,  or  take  care  of  anyone's  ills. 

I  think  there  is  an  urgent  and  pressing  need  to  be  very  tight- 
fisted.  My  thought  has  been  that  we  would  develop  something  on  a 
pilot  basis  to  see  if  it  worked  the  way  we  hope  it  will  work,  and 
then  if  there  is  justification  for  additional  funds,  to  put  additional 
funds  in. 

Dr.  Rhodes,  first  you — are  we  thinking  too  small,  and  are  we 
doomed  from  the  beginning  if  we  think  small? 

Dr.  Rhodes.  I  would  say  two  things,  sir.  One  is  that  we  have  to 
have  a  program  on  a  scale  that  will  allow  us  to  judge  whether  it  is 
workable,  and  if  that  meant  just  one  state,  I  think  that  would  be 
inadequate.  It  doesn't  have  to  be  all  50  states,  on  the  other  hand,  at 
equal  intensity.  But  we  must  have  a  nationwide  program  that  re- 
flects the  differences,  both  economical  and  social  that  we  have,  and 
allows  up  co  judge  whether  it  is  workable. 

I  think  that  doesn't  have  to  be  full-flown  in  the  first  instance. 
The  second  thing  I  would  want  to  say  is  one  that  you  and  your  col- 
leagues on  this  Committee  know  all  too  well,  unless  *ye  solve  this 
competitiveness  problem,  then  everything  else  we  believe  in  is 
threatened;  National  security,  productivity,  economic  success,  the 
health  and  education  and  well-being  of  all  our  people- -none  of 
those  will  survive  unless  we  make  this  our  first  priority. 

That  is  why  I  believe  we  don't  have  another  ten  years  to  test  the 
experiment.  We  need  to  act  quickly.  We  need  to  act  on  a  small  and 
controlled  basis  and  then  develop  from  what  we  learn. 

The  dr.nger,  I  think,  is  ~  *)t  spending  too  much  on  it,  but  spending 
too  lift1*  in  that  context. 

Mr.  Boehlert.  You  are  used  to  dealing  in  macroeconomics  in 
C  .nell.  Do  you  have  any  magic  figure  that  you  would  suggest?  We 
are  walking  in  the  neighborhood  of  $15  million.  I  know  that  is  petty 
cash  in  Washington  terms,  but  I  am  a  fiscal  conservative,  as  you 
know. 

Dr.  Rhodes.  I  am  a  fiscal  conservative,  too,  sir.  I  think  that  is  on 
the  low  side,  but  I  wouli  be  so  happy  to  work  with  you  in  designing 
a  program  that  r.iight  bt  one  that  we  could  test  for  its  usefulness.  I 
think  $15  million  would  be  on  the  low  side,  though. 

Mr.  Boehlert.  Mr.  Kazmarek,  do  you  have  any  observation? 

Mr.  Kazmarek.  I  support  a  lot  of  what  Dr.  Rhodes  says,  and  we 
certainly  understand  the  concern  for  conservation  for  federal  dol- 
lars. I  think  in  the  first  year,  whenever  you  try  to  get  a  program 
like  this  started,  and  I  am  testifying  on  behalf  of  Ben  Franklin's 
partnership  on  this,  you  learn  s;  much  in  that  first  year,  that  if 
you  go  rcuch  beyond  the  pilot  program,  I  feel  thai  a  lot  of  tax  dol- 
lars are  going  to  be  wasted. 

I  think  sojv_'.hing  in  the  $2  to  $5  million  for  the  first  year  would 
enable  an  evdL-ation  of  the  state  programs,  and  also  the  formula- 
tion of  some  dn^tion  as  to  how  this  Center  on  Productivity  or  the 
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Federal  Extension  Service,  whatever  you  want  to  call  it,  could  pro- 
ceed in  the  following  years. 

But  I  think  at  some  point,  the  Federal  tJovernment  needs  to 
make  a  much  larger  commitment  to  a  program  of  this  nature,  once 
its  direction  has  been  established.  I  think  to  do  that  in  the  first 
year  would  be  a  mistake,  but  I  think  that  in  the  second  or  third 
year,  once  its  direction  is  clear  and  once  there  is  support  from  the 
state  technology  transfer  programs,  and  support  from  universities, 
and  support  from  private  business,  I  think  that  is  definitely  possi- 
ble. 

T  believe,  also,  that  perhaps  the  Federal  program  could  be  struc- 
tured like  many  of  the  state  programs  in  that  a  lot  of  private  in- 
dustry would  be  interested  in  committing  dollars  to  a  program  like 
this,  so  that  not  aJl  the  dollars  would  have  to  come  from  Federal 
tax-money. 

Mr.  Boehlert.  Don't  be  too  concerned  about  the  minimal 
amount  we  are  suggesting,  the  $500,000  for  activity  here  in  Wash- 
ington. One  of  the  reasons  why  I  am  a  Republican,  and  not,  Mr. 
Chairman,  on  your  side  of  the  aisle,  is  that  I  believe  that  the 
source  of  all  wisdom  is  not  Washington,  DC,  and  the  Federal  Gov- 
ernment. 

I  would  like  to  have  a  lean  and  mean  operation  here  in  Washing- 
ton, and  funnel  the  money  out  into  the  field  where  it  is  going  to  do 
the  most  good  for  the  most  people. 

Do  you  have  a  comment,  Mr.  Geltman? 

Mr.  Geltman.  Yes,  I  do.  From  our  perspective,  I  think  the 
Center  for  State  and  Local  Initiatives  because  it  fills  a  need  that 
we  cant  fulfill  ourselves.  It  provides  us  national  information.  It 
provides  with  a  clearing  house.  It  helps  us  with  evaluations  which 
unfortunately  are  not  being  done  right  now  at  the  local  level. 

There  are  a  significant  number  of  very  diverse  initiatives  going 
on  in  state  government,  including  in  the  area  of  industrial  technol- 
ogy transfer.  They  happen  not  only  in  the  Cornell  model,  but  there 
are  productivity  certers,  innovation  centers,  science  and  research 
centers,  the  engineering  research  centers.  There  is  a  substantial 
amount  of  activity  going  on  of  a  very  different  nature,  depending 
on  the  local  economy,  the  local  needs,  the  local  setting,  the  busi- 
nesses that  are  involved. 

I  am  afraid  a  single  model  just  is  not  very  appropriate  for  50 
states,  and  that  the  amount  of  money  that  we  were  talking  about, 
even  if  we  got  to  the  extent— $15  to  $20  i  probably  not  going  to  be 
significant  enough  to  have  a  m^jor  impact 

I  think  the  important  thing,  if  one  wanted  to  give  priorities  to 
the  two  ideas,  is  to  get  some  idea  of  what  is  happening  and  what 
the  impact  of  that  is.  So  that  that  would  be  very  important.  Be- 
cause of  the  different  activities  that  are  going  on  are  so  different,  it 
may  not  be  that  in  a  particular  state  an  industrial  extension  serv- 
ice is  the  most  appropriate  activity. 

It  may  be  an  incubator  center  that  may  be  needed;  it  might  be 
venture  capital  that  might  be  appropriate.  So  I  am  somewhat  con- 
cerned if  we  target  so  specifically,  merely  on  an  industrial  exten- 
sion service,  whether  in  pvery  single  state  that  would  in  fact  give 
us  the  biggest  bang  for  the  buck. 
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I  think  we  would  opt  towards  flexibility  for  state  and  local  ex- 
perimentation which  is  going  on,  coupled  with  some  idea  of  what  is 
happening  with  the  funds  that  are  already  being  expended,  which 
are  very  sizeable  indeed,  from  both  the  Federal  and  the  State  Gov- 
ernments. 

Mr.  Boehlert.  You  know,  as  we  sit  and  confer  at  this  very 
moment,  sl  great  debate  is  going  on  the  Floor  of  the  House  on  how 
best  to  come  to  grips  with  the  trade  deficit  crisis.  I  have  partic;pat- 
ed  in  that.  I  was  a  supporter  of  the  Gephardt  Amendment  yester- 
day; among  other  things,  and  I  am  deeply  involved. 

Despite  all  they  do  over  there,  I  am  absolutely  convinced  that 
the  best  way  to  solve  the  deficit  crisis  is  to  use  the  scientific  and 
engineering  feenius  of  America  to  the  maximum.  We  have  to  get  it 
out  there. , 

At  Cornell,  they  have  more  Nobel  Laureates  than  I  have  neigh- 
bors on  my  street.  We  have  the  genius  and  we  have  to  get  what 
they  have  to  offer  out  into  the  marketplace,  and  to  the  manufac- 
turing facilities,  to  the  Rubbermaids  of  the  world,  and  I  think  thib 
industrial  extension  service  is  the  opportunity  and  I  want  to  seize 
it. 

I  want  to  thank  all  of  you  foi  your  expert  testimony,  and  also  for 
the  pleasure  of  your  cooperation,  and  willingness  to  be  so  helpful  to 
us. 

Thank  you. 

Mr.  Price.  Ms.  Schneider. 

Miss  Schneider.  I  hav?  a  number  of  questions,  but  let  me  b^sin 
by  welcoming  Dr.  Rhodes,  with  whom  I  had  the  pleasure  of  serving 
on  the  Business  Higher  Education  Forum  in  an  effort  to  address 
the  whole  question  of  competitiveness,  and  so  I  am  delighted  that 
my  colleague,  Mr.  Boehlert,  had  the  foresight  to  include  you  in 
these  hearings  today. 

I  think  that  I  would  like  to  continue  along  some  of  the  same 
lines  that  he  was  mentioning  insofar  as  the  criticism  that  we  nave 
received  on  the  proposed  legislation. 

One  of  the  comments  you  made  is  that  you  have  engineers  that 
go  out  into  the  community,  into  the  counties,  and  attempt  to  re- 
soJve  some  of  the  technologhal  challenges  that  businesses  and  in- 
dustries mignt  have. 

One  of  the  criticisms  has  been,  why  should  the  Government  get 
involved  in  this  process?  Why  couldn't  this  be  something  that  pri- 
vate consulting  firms,  engineering  firms  could  be  doing,  and  are  we 
not  taking  work  from  the  private  sector? 

How  would  you  respond  to  that? 

Dr.  Rhodes.  I  welcome  the  ]ue  .on  because  we  have  struggled 
with  this  one,  too,  Ms.  Schneider. 

I  think  it  is  not  either  or;  I  think  it  is  both.  Let  me  give  two 
simple  examples.  I  talked  about  the  program  we  call  P^WS,  the 
program  for  employment  and  workplace  study  systems. 

That  receives  $200,000  a  year  from  the  State  of  New  York.  That 
is  a  modest  amount,  even  by  New  York  State's  standards.  But  that 
money  formed  the  basis,  for  example,  of  preserving  894  jobs,  at 
Trico  that  I  just  talked  about.  Tha+  is  a  very  small  state  invest- 
ment for  the  gain  it  ultimately  makes  in  keeping  that  numoer  of 
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pporle  employed  on  the  basis  of  their  contributions,  both  as  citizens 
sad  as  taxpayers. 

Th*  other  example  I  quoted,  the  one  where  we  have  been  in- 
volved in  everything  from  computer-assisted  manufacturing,  to  in- 
fectionmolding,  that  runs  with  an  equally  small  grant  from  the 
otete;  $146,000  a  year.  That  employs  two  full-time  engineers,  going 
out  on  the  circuit  But  the  small  businesses  and  the  industries, 
themselves,  make  a  contribution. 

What  that  does  is  provide  a  slender  kind  of  infrastructure,  that 
provides  the  consulting  services  which  is  then  reimbursed  by  the 
firms,  themselves.  That  can  be  up  to  $1,000  a  day  for  established 
companies;  lesser/amounts  for  smaller  ones. 

We  think  that  tind'of  partnership,  a  three-fold  partnership  there 
betw^n  the  state;  industry  and  Cornell  University,  is  one  that  is  a 
useful  model  for  Federal  involvement  in  the  same  kind  of  program, 
if  x  on-  *  *h^"'tl^tvwe  have  the  opportunity  any  mor.  to  leave  it 
all  to  .industry  because  we  shall  suddenly  find  that  all  the  jobs 
have  gone  offshore  with  the  products,  if  we  do. 

Miss  Schneider.  Okay.  Thank  you,  very  much.  One  of  the  frus- 
trations that  we  have  had  through  the  last  six  years  or  so  is  that 
the  agricultural  extension  program^  have  been  under  attack  by  the 
budget  cutters.  So  to  have  an  extension  service  of  this  type  has 
also,  whenever  we  propose  a  new  idea,  there  is  always  the  chal- 
lenge of— well,  wait  a  minute.  We  just  want  to  hold  onto  the  old 
programs.  We  don  t  want  to  extend  and  start  something  new. 

I  think  that  the  testimony  of  all  three  of  you  very  clearly  states 
why  we  need  to  have  this  legislation,  that  Congressmen  Boehiert 
and  MacKay  are  promoting,  that  I  question  the  expansiveness  or 
lack  of  expansiveness  of  it.  As  you  were  speaking,  one  of  the  ideas 
that  came  to  mind  was  the  Coastal  Zone  Management  Program.  I 
don'i  know  you  are  familiar  with  it  or  not,  but  in  order  to  obtain 
Coastal  Zone  monies,  you  ha^  to  fulfill  various  qualifications  in 
terms  of  putting  together  a  plan  as  to  how  those  monies  would  be 
used  to  determine  whether  certain  coastal  areas  would  be  devel- 
oped or  used  for  conservation  purposes. 

Obviously  not  all  states  were  eligible  because  they  didn't  have 
coasts,  so  that  cut  out  a  certain  number,  and  then  the  second  cut- 
off came  when  there  were  a  number  of  states  that  were  just  not 
interested  in  a  thoughtful  planning  process,  so  they  did  not  appl>. 

Do  you  think  that  perhaps,  and  of  course  we  are  going  for  the 
whole  thing,  but  we  always  need  a  fall-back  strategy;  do  you  think 
that  it  migV*  be  a  good  idea  to  have  such  criteria  that  would  say  in 
order  to  qualify  for  the  extension  service  program,  that  it  would 
have  to  be  shown  that  there  is  either  a  partnership  clearly  estab- 
lished between  state,  local  and  university  sectors,  or  something  of 
that  nature? 

Dr.  Rhodes.  I  think  that  is  a  very  appropriate  way  to  make  the 
selection.  I  don  t  think  you  can  go  full  bore  with  all  50  states  in  the 
tirst  instance.  I  believe  you  need  to  be  selective.  You  want  one  at 
least  m  the  Southwest;  you  need  a  couple  in  the  Northeast;  you 
need  several  in  the  Midwest,  and  so  on. 

I  would  guess  the  most  promising  way  to  select  those  is  to  look 
for  two  things.  One  perhaps  is  their  willingness  co  match  the  Fed- 
eral funds  that  you  offer.  A  second  one  is  the  capacity  to  serve  as  a 
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model,  and  that  would  mean  not  only  a  network,  wh'ch  I  think  you 
have  to  have — a  computer  and  satellite  network— bat  also  a  land- 
grant  university  that  is  willing  to  serve  as  the  focus  fcr  this. 

That  seems  to  me  to  be  a  very  appropriate  way  to  go. 

Miss  Schneider.  Okay.  Mr.  Geltman,  I  would  like  to  ask  you  a 
few  questions  about  by  own  bill.  Traditionally,  states'  economic  de- 
velopment has  focused  luring  different  businesses  and  industries 
from  other  states,  and  I  wonder  if  this  still  the  primary  focus  of 
various  states,  or  are  they  looking  more  at  revitalizing  mature  in- 
dustries, and  trying  to  develop  new  ones? 

Mr.  Geltman.  Until  recently,  industrial  recruitment  was  the  cor- 
nerstone of  most  state  economic  development  programs,  but  that 
has  changed!  We  recently  conducted  a  survey,  and  the  survey  re- 
sponses indicated  that  states  continue  to  promote  themselves  as  a 
good' location  for  business,  but  in  roost  instances,  such  promotion 
efforts  are  now  part  of  a  comprehensive  development  effort  that  in- 
cludes assisting  existing  businesses,  and  encouraging  the  formation 
of  new  businesses. 

Only  two.  states  reported  an  increase  in  recruitment  activities 
during  the  last  ten  years.  19  states,  however,  said  that  there  had 
been  an  increase  in  the  overall  level  of  economic  development,  in- 
cluding marketing  and  promotion  activities. 

Ten  of  the  19  states  are  Western  states,  <md  another  five  are 
Southern. 

In  summary,  I  think  ther  *  has  been  a  major  shift,  by  adding  ad- 
ditional resources  -uto  economic  development,  and  not  in  the  re- 
cruitment area.  They  have  been  getting  very  much  more  heavily 
involved  in  promoting  entxepreneurialism,  promoting  technology 
transfer,  providing  technical  assistance  of  both  the  industrial  re- 
cruitment variety,  as  well  as  management  assistance,  promoting 
labor  management  improvement— a  large  number  of  activities,  a 
number  of  which  are  contained  in  your  bill  in  terms  of  what  ought 
to  be  evaluated  that  will  assist  states  in  continuing  to  refine  their 
activities. 

Miss  Schneider.  Well,  one  of  the  other  concerns  that  I  have,  and 
since  I  am  playing  Devils  Advocate  for  these  two  pieces  of  legisla- 
te \,  since  the  three  of  yuu  gentlemen  seem  to  think  both  bills  are 
such  a  good  idea— the  Office  of  Productivity,  Technology  and  Inno- 
vation has  a  small  effort  already  ongoing  wiih  state  efforts. 

I  wonder  if  your  assessment  of  this  is  adequate  or  not  adequate? 

Mr.  Geltman.  I  would  say  from  my  perspective,  it  L  inadequate. 
There  are  two  few  people  in  an  under-funded  office. 

Miss  Schneider.  What  do  you  think  that  the  state  and  local  gov- 
ernments have  to  offer  that  can't  be  duplicated  by  the  Federal  Gov- 
ernment? 

Mr.  Geltman.  I  think  one  of  the  things  that  the  states  and  local 
governments  are  best  able  to  do  is  in  fact  work  directly  with  uni- 
versities, and  work  directly  with  the  private  sector. 

The  Federal  Government  is  very  good  at  macro  policy.  It  is  very 
good  at  data  collection.  It  can  perform  as  a  third-party  outside  ad- 
visor and  evaluator,  but  I  don't  think  it  is  probably  very  good  at,  in 
/act,  providing  assistance  right  where  the  action  is.  Nor,  is  it  verv 
good  at  experimenting. 
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I  mean,  you  will  try  to  develop  a  model  and  provide  some  kind  of 
aoimform  standard  nationwide.  I  think  what  we  need  now  is  a  lot 
?l  efPen5?entation-  I  think  the  states  have  taken  initiative, over 
5pV^f  yvanty  and  are  exploring  large  numbers  of  areas  to 
ftnd  out  what  we  can  do  $o  improve  competitiveness.  That  is  some- 
tpmg  the  .states  can, do  much  better  than  the  Federal  Government 
can  do.  , 

M**®  Schneider.  My  one  last  question  to  Mr.  Kazmarek.  You  had 
mentipi^d;  the  Ben  Franklin  Institute  in  Pennsylvania  insofar  as 
being  effective  in  technology  transfer.  There  was  a  proposal  some 
time  :%ago  called  Eco  Rock,  which  would  take  all  of  our  urban 
sewage  sludge,  turn  it  into  a  rock  material,  then  into  an  asphalt 
that  I  understand  was  used  to  pave,  many  of  the  roads  in  Eastern 
Pe  \Mylvania,  and  would  certainly  put  a  lot  of  state  governments 
back  in  the  black  insofar  as  their  highway  expenditures  were  con- 
cerned. 

Somehow  or  other,  this  technology  did  not  go  beyond  Franklin 
Institute.  I  iust  wondered,  you  are  working  with  them;  do  you 
think  that  the  process  that  they  have  is  a  gocd  enough  model  for 
technology  transfer?. 

Mr-  Kazmarek.  1  can't  comment  directly  on  that  proiect  because 
1  am  really  not  aware  of  the  details.  However,  I  do  chink  that  the 
Ben  Franklin  has  some  very  key  elements  that  make  it  the  success- 
ful program  that  it  is. 

Miss  Sotnetoer.  What  are  those  key  elements? 

Mr:  Kazmarek.  If  the  companies  commit  to  matching  dollars; 
they  must  match  those  dollars  and  they  must  report  on  what  doi 
iars  were  actually  committed,  or  the  likelihood  of  getting  the 
project  funded  the  subsequent  year  is  going  to  be  drastically  re- 
duced. 4 

You  also  must  document  jobs  that  are  created  or  retained,  and 
these  ilsed  io  be  tri-annual  reports.  They  are  now  semi-annual  re- 
ports that  we  submit  to  the  state  that  document  how  many  jobs 
were  actually  created  and  maintained. 

The  Ce  tter  then  maintains  a  complete  proiect  history  and  a  com- 
plete industry  profile  on  your  business  as  to  how  well  you  have  met 
what  vou  have  committed  to,  and  obviously  companies  and  pn.  ects 
that  succeed  in  exceeding  those  commitments  are  more  likely  to 
get  better  funding  the  following  year. 

So  I  think  in  using  your  example,  although  there  is  no  direct 
way  to  research  every  project  to  make  sure  that  each  project  has 
met  its  goal,  I  thin*  that  there  are  some  excellent  mechanisms  in 
place  to  accomplish  thav. 

Miss  Schneider.  Thank  you,  very  much. 

Mr.  Price.  Thank  you.  Mr.  Ritter. 

Mr.  Ritter.  Thank  you,  very  much,  Mr.  Chairman.  I  really  don't 
have  any  questions.  I  apologize  to  President  Rhodes,  Dr.  Geltman, 
and  my  own  constituent,  Bol  Kazmarek,  for  not  being  here.  We 
were  setting  up  all  morning  a  conference  on  superconductivity, 
which  has  Neil  Ashcroft  from  Cornell,  as  well  as  the  superstars  of 
this  new  super  field. 

But  I  do  apologize,  and  I  just  want  to  put  in  a  word  for  the  Ben 
franklin  Partnership.  Governor  Dick  Thornburgh,  who  initiated 
this  partnership,  was  prescient.  I  think  h?  developed  perhaps  the 
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finest  state  private  sector  program  in  the  country.  The  new  gover- 
nor, Bob  Casey,  has  taken  it  in  hand  and  seeks  to  build  it,  foster  it, 
nurture  it,  and  I  think  we  are  doing  quite  well 

I  appreciate,  in  looking  at  your  testimony,  Mr.  Kazmarek,  I  feel 
that  you  have  some  excellent  contributions  to  make  and  as  the 
Chairman  of  the  Republican  Task  Force  on  Technology  and  Com- 
petitiveness, as  well  as  a  Member  of  this  distinguished  Subcommit- 
tee, I  would  like  to  further  develop  our  relationship  because  I  think 
you  are  hitting  some  nails  right  on  the  head  in  your  testimony,  and 
I  think  we  can  take  further*advaritage  of  your  skills. 

I  thaik  you,  Mr.  Chairman,  and  I  yield  back  the  balance  of  my 
time.  If  anybody  in  this  room  is  Interested,  in  1100-Longworth,  in 
the  Ways  and  Means  Hearing  Room,  a  very  splendid  hearug  on  su- 
perconductivity is  about  to  unfold.  Essentially,  it  looks  towards  not 
only  what  is  happening,  but  what  should  be  the  American  response 
as  this  break  through  becomes  more  and  more  apparent,  and  its  po- 
tential impact  on  the  way  we  live  becomes  more  apparent. 

Thank  you,  Mr.  Chairman.  Thank  you,  gentlemen. 

Mr:  I-^rice.  Thank  you. 

The  various  proposals  in  this  area  seem  to  offer  two  options  as  to 
where  tHis  program  would  be  housed,  either  at  the  National 
Bureau  of  Standards,  or  at  the  Office  of  Productivity,  Technology 
and"  Innovation  in  the  Department  of  Commerce. 

I  wondered  if  any  of  the  three  of  you  would  have  a  strong  opin- 
ion as  to  which  administrative  arrangement  would  be  preferable. 
Do  you  have  experience  with  either  of  these  agencies  that  would 
lead  you  to  strong  preference? 

Dr.  Rhodes.  Mr.  Chairman,  I  don't  and  I  can't  be  very  helpful  in 
that  sense.  I  would  only  suggest  respectfully  that  there  might  also 
be  other  options  that  you  would  care  to  examine  as  a  committee. 

Mr.  Geltman.  I  think  we  have  had  a  very  successful  working  re- 
lationship—that is,  the  states— with  both  the  National  Bureau  Gf 
Standards  and  OPTT.  I  think  our  preference  would  be  OPTI  be- 
cause I  think  we  are  looking  for  a  little  bit  broader  focus  in  terms 
of  the  efforts  for  the  two  bills.  OPTI  seems  to  work  very  closely 
with  the  National  Technical  Information  Service,  as  well  as  other 
departments.  It  might  make  a  little  bit  more  sense,  given  the 
broader  focus,  to  put  it  into  OPfl. 

Mr.  Price.  All  right.  Mr.  Geltman,  I  wonder  if  you  could  tell  us 
how  many  states  are  now  operating  some  kind  of  industrial  exten- 
sion program.  Do  you  have  any  systematic  information  jn  the 
range  of  state  programs,  the  average  funding  levels;  whether  they 
are  based  mainly  at  universities  or  in  other  sellings;  what  kind  of 
fees  they  charge?  Tl\at  kind  jf  basic  information  about  the  range  of 
stat.  programs. 

If  you  don't  have  that  at  your  fingertips,  I  wonder  if  you  could 
furnish  some  kind  of  tabular  summary  for  the  record. 

Mr.  Geltman.  What  we  do  have  is  a  book  that  we  released  in 
August  of  last  year,  which  I  referred  to  in  the  testimony,  which 
was  called  "Revitalizing  State  Economies." 

In  that  book,  we  examined  the  range  of  new  state  economic  de- 
velopment initiatives.  We  have  in  there  a  list  of  some  programs 
which  operate  as  if  they  were  industrial  extension  services. 
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The  problem  is  to  identify  them  because  they  go  under  different 
names,  they  are  located  in  different  kinds  of  agencies,  and  it  is  dif- 
ficult to  compare  them.  You  don't  know  whether  you  are  compar- 
ing apples  and  oranges. 

I  think  what  I  would  like  to  do  is  give  a  volume  of  the  book  to 
the  record,  or  however  you  would  like  to  do  that  and  be  glad  to  sit 
down  with  staff  and  work  with  them  in  providing  you  with  the  in- 
formation that  you  need  that  we  have  available  to  us.  We  do  have 
a  staff  person  who  has  been  working  in  this  area  and  can  provide 
some  assistance  to«the  Committee. 

I  think  the  answer  in  the  m^t  limited  stage,  is  that  there  is 
maybe  r  half  a  dozen  or  more  that  seem  to  be  doing  what  you 
would  call  industrial  extension  services. 

Mr.  Price.  Half  a  dozen  states. 

Mr.  Geltman.  But  there  are  many  more  which  are  very  involved 
in  helping  industry  in  all  sorts  of  ways  with  management  assist- 
ance, sometimes  with  financial  assistance;  sometimes  with  housing, 
through  incubators,  and  with  those  incubators  comes  some  other 
assistance,  as  well. 

But  I  would  be  glad  to  work  with  your  Committee  staff  to  pro- 
vide yon  the  information  that  we  have. 

Mr.  .tacE.  Pine.  Could  you  generalize  about  the  relations  the 
state  programs  have  had  wit/i  the  Federal  laboratories,  and  other 
agencies  of  the  Federal  Government?  What  kind  of  information  do 
they  most  need  from  the  Federal  Government?  What  kind  of  pro- 
grams do  they  take  advantage  of?  What  has  the  experience  been? 
Is  it  possible  to  generalize  about  that? 

Mr.  Geltman.  I  can  only  generalize  about  that.  I  don't  have  spe- 
cific information.  We  have  been  working  with  the  State  Science 
Advisers  and  Technology  Program  Administrators.  The  record  it 
seems  with  Federal  laboratories  has  been  very  spotty.  There  seem 
to  be  instances  where  particular  laboratories  are  working  very 
hard  to  work  with  state  agencies  on  transfer. 

Illinois,  as  a  state,  seems  to  be  working  very  closely  with  the  four 
laboratories  m  Illinois.  My  understanding  is  that  in  Eastern  Ten- 
nessee, there  are  several  laboratories  there  that  are  working  fairly 
closely  with  the  State  of  Tennessee. 

There  are  instances  where  there  is  an  Air  Force  Base  in  Ohio, 
which  is  working  very  closely  with  the  State  of  Ohio  in  its  technol- 
ogy transfer  program.  I  can't  remember  how  many  Federal  labora- 
tories there— 200  or  300,  as  I  recall,  maybe  it  is  more. 

But  my  recollection  is  that  there  are  15  or  20  that  seem  to  have, 
at  most,  working  relationships  with  the  state  and  maybe  5  or  10 
where  there  is  a  very  close  lelationship,  and  there  might  actually 
be  some  technology  that  is  being  mutually  transferred  through 
Federal,  state  and  industry  partnerships. 

Mr.  Price.  What  kind  of  experience  have  the  states  had  in  learn- 
ing from  one  another9  What  have  been  the  main  means  for  sharing 
information  airong  these  various  state  programs?  Would  you  spy 
that  rivalry  between  i  .e  states  has  hampered  the  flow  of  informa- 
tion? 

Could  you  generalize  about  that? 

Mr.  Geltman.  Let  me  answer  the  last  question  first.  I  think  in 
general,  when  states  concentrated  on  industrial  recruitment  as  an 
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economic  development  strategy,  there  was  a  tremendous  amount  of 
rivalry.  While  there  is  still  industrial  recruitment  going  on,  that  is 
becoming  less  and  less  the  major  driving  force  of  the  state  econom- 
ic development  issues. 

The  remaining  kind  of  activities,  people  are  seeing  not  so  much 
competitiveness  as  helping,  for  the  most  part,  their  existing  and 
new  businesses  grow.  To  the  extent  that  they  continue  to  concen- 
trate and  expand  on  those  efforts,  they  are  very  interested  in  shar- 
ing their  ideas  with  fellow  states. 

Over  the  last  year  and  a  half,  we  have  had  three  meetings,  ap- 
proximately ever„  six  months,  of  State  Science  Advisers  and  Tech- 
nology Program  Administrators  whose  primary  purpose  has  been 
to  share  information,  to  bring  in  not  only  examples  of  what  they 
are  doing,  but  the  problems  they  have  with  it,  how  they  are  evalu- 
ating the  programs,  and  so  on. 

The  State  Economic  Development  Officials  have  been  getting  to- 
gether for  a  long  period  of  time,  particularly  on  what  to  do  on  fi- 
nancing programs  and  the  like.  It  seems  to  me  that  there  is  more 
cooperation  going  on  then  there  ever  has  been  before.  And  that,  I 
think,  is  in  conjunction  with  the  diminishment  of  recruitment  as  a 
strategy. 

Mr.  Price.  Dr.  Rhodes,  if  we  could  turn  to  you  for  one  last  ques- 
tion. *  think  one  of  the  most  useful  features  of  your  testimony  was 
the  offering  of  these  specific  examples  of  what  you  ha^-e  been  able 
to  do. 

I  wonder  if  you  could  say  something  about  the  extent  of  faculty 
interest  that  you  have  detected.  Has  it  been  easy  to  get  faculty  in- 
volved in  these  programs,  and  then  on  the  other  side,  the  extent  of 
industrial  interests— the  businesses  in  your  state.  Are  there  par- 
ticul  -  kinds  of  businesses  that  have  been  more  responsive  than 
others,  and  again,  that  question  of  outreach. 

How  is  it  that  you  have  stimulated  interest,  and  to  what  extent 
has  it  been  necessary  to  really  promote  this  kind  of  program  with 
the  business  community? 

Dr.  Rhodes.  Mr.  Chairman,  let  me  give  a  very  candid  reply.  15 
years  ago  it  was  almost  impossible  to  interest  most  faculty  mem- 
bers in  anything  outside  their  own  classroom^  and  lab.  That  has 
changed  and  the  pattern  of  cooperation  with  industry  that  I  just 
described  is  one  that  is  growing  increasingly  important,  not  just  for 
industry  but  also  for  the  universities. 

We  have  always  had  strong  consulting  ties  between  our  scientists 
and  engineers  and  major  corporations — the  IBMs,  the  General 
Electrics,  and  the  AT&Ts;  those  are  well  established  and  they  have 
been  very  effective  for  both  sides. 

What  we  have  been  unable  to  do  is  to  develop  a  structure  where 
a  r*mall  corporation,  a  new  growth  industry,  a  new  venture  capital 
of  some  kind  could  have  some  way  of  breaking  into  the  same 
sybtem,  of  making  contact  with  faculty  members  who  had  the  ex- 
pertise to  help  them. 

Now  that  we  have  a  very  modest  office  that  sponsors  this  kind  of 
partnership,  faculty  interest  has  been  growing  and  growing  re- 
markably well.  It  is  not  going  to  be  something  that  is  inetantane- 
ous,  that  we  get  all  our  faculty  members  aboard.  But  I  am  con- 
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vinced  that  if  we  could  put  the  structure  in  place,  we  have  the  fac- 
ulty willingness  and  interest  to  take  part  in  it. 

Where  that  has  been  tapped,  and  used,  the  results  have  really 
been  dramatic.  I  picked  out  two  that  happen  to  be  easy  to  describe. 
I  could  give  you  another  half  dozen  that  are  equally  impressive  in 
terms  of  tile  results.  I  think  there  is  much  to  encourage  us  there, 
and  the  faculty,  I  believe,  are  willing  to  help,  if  we  can  put  the 
structure  in  place. 

^  Mr.  Price.  Would  you  care  to  comment  on  t  .e  degree  of  business 
interest? 

Dr.  Rhodes.  That  has  been  very  strong,  both  on  the  part  of  the 
established  corporations,  and  on  the  part  of  smaller  corporations. 
The  big  question  that  comes  to  us  again  and  again  from  the  small- 
er corporations  is,  how  do  we  know  where  to  turn  for  help?  By 
having  something  as  simple  as  a  pamphlet  and  circulating  printed 
lists  of  faculty  interest  and  expertise,  we  have  had  a  remarkable 
response  from  small  businesses.  ^ 

It  is  the  small  businesses  who  are  not  plupccd  into  the  system, 
and  it  is  those  businesses  which  are  the  new  growth  areas  which 
most  need  the  kind  of  help  we  can  give.  It  is  modest  help.  It  is  not 
a  four-year  consulting  contract  with  ten  individuals.  It  is  expertise 
in  specific  areas  that  can  often  be  given  in  a  day  or  so,  but  it  is 
making  contact  between  the  expertise  and  the  need  that  is  the 
thing  that  we  have  to  strengthen. 

Mr.  Price.  Good.  Thank  you.  We  thank  all  of  you  for  some  very 
enlightening  testimony  and  for  your  forebearance  in  waiting 
around  today.  We  appreciate  very  much  hearing  from  you. 

Now,  our  long-3tiffering  Panel  Number  Four  we  will  call,  with 
profound  apologies  for  the  delay.  I  do  believe  we  have  time  to  hear 
from  you,  and  we  hope  we  can  explore  your  views  fully. 

Our  panel  consists  of  two  gentlemen,  Mr.  George  Dummer,  the 
Director  of  the  Office  of  Sponsored  Programs  at  Massachusetts  In- 
stitutes of  Technology  in  Cambridge.  Mr.  Dummer  is  representing 
the  Council  on  Government  Relations.  Also,  Mr.  William  Carpen- 
ter, of  the  Martin  Me  -ietta  Energy  System,  in  Oak  Ridge,  Tennes- 
see. 

Gentlemen,  we  are  glad  to  have  you  with  us  today  and  we  will  be 
glad  to  hear  from  you.  Mr.  Dummer. 

Mr.  Boehlert.  Before  Mr.  Dummer,  let  me  also  add  my  apology. 
VV  e  don't  do  a  very  good  job  of  managing  ymr  time.  It  is  very  im- 
portant and  I  am  really  very  sorry  that  you  ,iave  had  to  be  here  so 
long. 

We  look  forward  to  your  testimony  and  I  just  want  you  to  know 
we  are  going  to  try  to  improve  in  the  future  in  terms  of  giving  you 
a  better  idea  of  just  when  you  might  be  on. 

Mr.  Price.  Yes,  we  have  had  five  panels  this  morning,  all  of 
them  worthwhile.  But  it  has  just  been  more  than  we  have  been 
able  to  deal  with  in  the  time  allotted, 

Mr.  Dummer,  we  will  be  happy  to  hear  from  you. 
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STATEMENTS  OP  GEORGE  H.  DUMMER,  DIRECTOR,  OFFICE  OF 
SPONSORED  PROGRAMS,  MIT,  CAMBRIDGE,  MA,  ACCOMPANIED 
BY  JOHN  PRESTON,  DIRECTOR,  TECHNOLOGY  LICENSING 
OFFICE,  MIT;  AND  WILLIAM  CARPENTER,  MARTIN  MARIETTA 
ENERGY  SYSTEM  INC.,  OAK  RIDGE,  TN 

Mr.  Dummer.  Thank  you,  Mr.  Chairman.  I  would  like  to  note  at 
the  outset  that  1  am  accompanied  here  by  Mr,  John  Preston,  on  my 
right.  John  Preston  is  the  director  of  the  MIT  Technology  Licens- 
ing Office,  which  I  will  refer  to  briefly  in  just  a  moment. 

As  you  mentioned,  Mr.  Chairman,  I  am  speaking  on  behalf  of  the 
Council  on  Government  Relations,  an  organization  of  more  than 
120  colleges  and  universities,  which  are  engaged  in  a  broad  spec- 
trum of  federally  and  privately  funded  research  programs. 

The  Chairman  invited  my  comments  today  with  respect  to  the 
President's  Executive  Order  of  April  10th,  and  to  the  particulars 
and/or  general  issues  which  it  addresses.  I  would  like  to  respond  by 
focusing  on  one  very  important  particular,  namely  Section  l(bX6), 
which  provides  "for  the  development  of  a  uniform  policy  permit- 
ting federal  contractors  to  retain  rights  to  software,  engineering 
drawings  and  other  technical  data  generated  by  federal  grants  and 
contracts,  in  exchange  for  royalty-free  use  by  or  on  behalf  of  the 
Government." 

We  strongly  endorse  the  development  of  such  a  policy.  Without 
it,  the  contribution  which  the  Government-university-industry  rela- 
tionship makes  to  this  country's  competitiveness  will  not  achieve 
its  full  potential. 

Government  funding  of  university  research  provides  a  rapidly 
growing  poU  of  research  results  with  a  potential  for  early  industri- 
al application,  particularly  as  new  technologies  are  created  directly 
out  of  basic  research,  such  as  lasers,  optic  fiber?  and  integrated  cir- 
cuits and  the  biotechnologies. 

Dr.  Graham  referred  earlier  this  morning  to  the  break-throughs 
in  superconductivity  around  the  world.  Quite  recently  we  have 
read  that  Prof.  Chu  at  the  University  of  Houston  has  achieved  su- 
perconductivity at  283  degrees  Fahrenheit. 

Suddenly  superconducting  materials  make  it  economical  to 
create  tiny,  super-fast  computers,  magnef ically  floating  trains,  and 
long-distance  power  lines  that  waste  no  energy.  Scientists  around 
the  world  are  reportedly  eating  and  sleeping  in  their  laboratory  as 
they  try  to  jump  into  the  lead  in  applications  and  commercializa- 
tion m  a  new  and  exploding  market. 

In  this  fast  moving  environment,  we  must  ask  ourselves  what  is 
necessary  for  the  rapid  and  succ  tful  transfer  and  commercializa- 
tion of  this  and  other  technology  created  out  of  university  research 
funded  by  the  Federal  Government.  There  are  obviously  many  an- 
swers because  many  elements  are  essential  to  the  transfer  process. 
One  of  them,  however,  is  a  Government  policy  which,  first  of  all, 
provides  at  the  outset,  and  not  by  request  and  waiver  from  the 
Government,  that  the  ownership  and  the  right  to  disseminate  the 
research  results  and  transfer  the  technology  remain  in  the  univer- 
sity which  created  it,  if  it  so  elects. 

A  policy  which,  secondly,  provides  that  the  rights  acquired  by  the 
Government  are  .  "equate  to  meet  essential  Government  ^arposes, 
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but  not  so  broad  as  to  inhibit  the  transfer  of  the  technology  or  dis- 
courage »industrial  companies  from  investing  in  its  further  develop- 
ment and  commercialization. 

The  Government  has,  at  least  in  part,  had  such  a  policy  since 
1980,  wh^n  Public  Law  96-517  gave  nonprofit  organizations  and 
small  businesses  the  right,  to  own  and  to  commercialize  patentable 
inventions  resulting  from  federally  funded  research  grants  and 
contracts. 

In  my  view,  Public  Law  96-517,  and  the  amendments  of  Public 
Law  98-620i  have  had  a  significant  and  positive  impact,  starting 
with  the  elimination  of  some  26  different  federal  patent  policies, 
many^of  them  involving  the  cumbersome  waiver  procedures  which 
large  business'  contractor's  find  so  troublesome  today. 

In  addition,  Public  Law  96-517  has  facilitated  stronger  research 
relationships  between  universities  and  industry.  It  has  also  encour- 
aged the  creation  or;  expansion  of  university  activities  directed 
toward  the  transfer  of  university-generated  technology.  - 

I  should  note  at  this  point  that  the  MIT  Technology  Licensing 
Office,  which  Mr.  Preston  directs,  is  typical  of  the  lcind  of  activity 
in  which  a  growing  number  of  universities  are  engaged,  an  activity 
which  involves  the  transfer of  technology  by  individuals  with  tech- 
nical backgrounds  and  business  experience,  who  understand  both 
the  technology  and  the  complications  of  transferring  it  to  the  com- 
mercial sector. 

As  universities  have  become  more  active  in  technology  transfer, 
however,  it  has  also  become  increasingly  obvious  thit  the  effective 
transfer  of  university-generated  technology  requires  dealing  with  a 
combination  of  intellectual  property  rights. 

For  example,  a  number  of  universities,  including  MIT  are  now 
working  on  nuclear  magnetic  resonance  [NMA]  imaging  devices  be- 
cause, unlike  the  x-rays  used  in  CAT  scans,  magnetic  fields  have  no 
known  toxic  side  effects.  But  to  achieve  the  accuracy  of  CAT 
scanned  images  requires  a  sophisticated  and  integrated  hardware 
and  software  system. 

Another  example  is  symbolic  processing,  the  backbone  of  artifi- 
cial intelligence  technology.  Developed  at  MIT,  it  consists  again  of 
a  combired  hardware  and  software  system  which  allows  computers 
to  simulate  human  problem  solving  and  data  processing  tech- 
niques. The  hardware  design  and  its  software,  which  MIT  has 
named  LISP,  has  been  licensed  to  various  companies,  and  LISP  cir- 
cuits are  finding  their  way  into  many  new  applications. 

Finally,  one  of  the  best  examples  of  technolo  y  which  embodies 
multiple  property  rights,  is  an  integrated  circuit,  which  may  in- 
volve a  copyrightable  pattern  generating  software  program,  a  chip 
design  copyright  under  the  new  semiconductor  Chip  Protection  Act 
of  1984,  a  patent  on  the  novel  functions  performed  by  the  integrat- 
ed circuit,  and  very  possibly  a  trademark. 

The  consequence  is  that  not  only  does  the  effective  transfer  of 
university  generated  technology  require  dealing  with  a  combina- 
tion of  intellectual  property  rights,  it  also  requires  a  federal  policy 
for  technical  data  and  software  which  parallels  that  for  patentable 
inventions  and  thereby  permits  the  transfer  of  the  technology  in  a 
coherent  manner  without  regard  to  the  forms  of  legal  protection  in- 
volved. 


858 


Such  a:  policy  would  also  recognize  that  technical  data  and  soft- 
ware, in  particular,  are  most  effectively  transferred  by  their  au- 
thors and  creators.  Software  is  normally  in  a  state  c "  continuing 
development  and  enhancement.  Its  successful  dissemination  and 
commercialization  frequently  require  the  continuing  involvement 
of  the  original  authors  who  created  and  understand  its  architecture 
and' the 'intricacies  of  its  source  code. 

However,  as  elaborated  in  my  prepared  statement,  current  feder- 
al policies  witli  respect  to  technical  data  and  software  are  not  con- 
sistent with  Federal  .Rolicy  governing  rights  in  patents.  Further- 
more, Federal  rights  in  technical  data  and  software  are  determined 
on  the  basis  of  criteria  which  j\re  exceedingly  difficult  to  apply 
given  the  nature  of  university  research* 

In  .addition,  current  Federal  agency  regulations  can  inhibit  the 
conduct  of  university  research  and  the  dissemination  of  the  results 
particularly  those  regulations  which  reflect  the  view  that  it  is  the 
prerogative, of  the  federal  sponsor:  to  disseminate  through  its  own 
.distribution  program  the  technology  created  by  its  contractors. 
\  V\£e  therefore  endorse  Section  l(bX6)  of  the  April  10th  Executive 
Order  and  recommend  that  any  uniform  f  ederal  policy  provide  first 
that  the,  ownership  of  software  and  other  technical  data  remain 
with  the  contractor;  second,  that  any  rights  which  the  Government 
obtains  to  technical  data  or  software  be  limited  to  rights  and  data 
specifically  required  to  be  delivered  or  prepared  under  the  terms  of 
the  contract  or  grant;  and,  third,  that  the  Government  acquire  a 
royalty-free  license  to  use  such  technical  dnta  or  software  for  spe- 
cific Government  purposes,  but  not  including  the  right  to  use  it  in 
a  manner  which  would  inhibit  the  transfer  and  commercialization 
of  that  technology  by  the  university  which  created  it,  or  by  that 
university's  licensees. 

Thank  you,  • 

[The  prepared  statement  of  Mr.  Dummer  follows:] 
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Hy  name  1s  George  Duaeer  and  I  an  the  01 rector  of  the  Office  of  Sponsored 
Programs  at  the  Massachusetts  Institute  of  Technology. 

I  am  speaking  today  on  behalf  of  the  Council  on  Governmental  Relations,  an 
organization  of  more  than  120  colleges  and  universities  engaged  1n  a  broad 
spectrum  of  federally  and  privately  funded  research  programs. 

Hy  purpose  1s  to  address  Section  1(b)(6)  of  the  President's  April  10 
Executive  Order  on  "Facilitating  Access  to  Science  and  Technology,"  which 
provides  for  development  of  a  uniform  policy  permitting  Federal  contractors 
to  retain  rights  to  software,  engineering  drawings,  and  other  technical  data 
generated  by  federal  grants  and  contracts,  1n  exchange  for  royalty-free  use 
by  or  on  behalf  of  the  government. 

Such  a  policy  could  have  a  very  direct  and  favorable  Impact  on  the  ability 
of  the  nation'?  colleges  and  universities  to  play  an  effective  role  1n 
transferring  to  commercial  application  the  research  results  and  technology 
developed  1n  the  course  of  Federally  funded  research. 

Our  reasons  for  endorsing  1t  are  as  summarized  iir**2d lately  hereafter  and  set 
forth  more  fully  1n  the  pages  which  follow. 

I.  The  Imoart  of  P. I.  96-517  on  Technology  Transfer 

The  passage  of  P.L.  96-517  and  P.L.  98-620,  giving  universities  and 
small  businesses  the  right  to  own  and  to  comnerclallze  patentable  Inventions 
In  the  public  Interest  has: 


encouraged  the  creation  or  expansion  of  university  activities 
directed  toward  the  transfer  of  university  generated  technology; 
and 

facilitated  stronger  research  relationships  between  universities 
and  industry. 


Since  1980,  my  own  Institution  has  gone  from  $13  million  in  industrial 
research  funding  to  $36  million  1n  1986.   There  are  a  number  of  reasons  for 
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this,  but  there  is  no  question  that  P.l.  96-517  has  greatly  facilitated  the 
negotiation  of  research  agreements  with  Industrial  companies. 

The  same  situation  exists  today  with  respect  to  computer  software  and 
other  technical  data  as  existed  for  patentable  Inventions  prior  to  1980. 
Industrial  companies  are  reluctant  to  fund  the  development  of  software  at 
colleges  and  universities  when  a  Federal  agency  Is  in  a  position  to  deny  the 
university  the  right  to  copyright,  release,  or  distribute  the  software  or 
when  the  government  retains  the  right  to  make  It  available  to  all  comers 
through  Its  own  software  distribution  center. 

These  activities  have  In  turn  demonstrated  that: 

The  effective  transfer  of  university  generated  technology  requires 
dealing  with  a  combination  of  intellectual  property  rights  unde^  a 
Federal  policy  which  is  the  saae  for  technical  data  and  software 
as  for  patentable  Inventions.   For  example,  an  Integrated  circuit 
may  involve  a  copyrightable  pattern-generating  software  program,  a 
chip  design  copyright  under  the  new  Chip  Protection  Act,  and  a 
patent  on  the  novel  functions  performed  by  the  integrated  circuit, 
and  very  possibly  a  trademark. 

Technical  data,  and  software  in  particular,  are  most  effectively 
transferred  by  their  authors  and  creators.  Software  Is  normally  in 
a  state  of  continuing  development  and  enhancement  and  Its 
successful  dissemination  and  commercialization  frequently  requires 
the  continuing  Involvement  of  the  original  authors  who  created  and 
understand  its  architecture  and  the  intricacies  of  its  source 
code. 
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Present  Federal  Pnllcv  Is  Incompatible  with  Unlvpr^Hv  Fff^*rrt 

There  are  a  nuaber  of  characteristics  of  university  research  which  must 
be  considered  in  the  development  of  Federal  policy  on  technical  data  and 
software,  but  which  are  not  reflected  In  current  D00  or  In  proposed  civilian 
regul at Ions. 

Research  Is  a  contlnuua  where  research  tea&s  over  tloe  build  data 
bases  and  develop  software. 


Contrary  to  cowon  belief,  the  nost  basic,  generic  research  does 
soaetlses  yield  results  which  have  1  mediate  application  or  form 
the  basis  for  new  technology,  and  the  Bost  applied  research  can 
contribute  significantly  to  an  understanding  of  basic  phenomena 
and  advance  the  state  of  the  art.  This  phenomena  Is  likely  to 
occur  aore  frequently,  as  new  technologies  are  created  directly 
out  of  basic  research,  such  as  lasers,  optical  fibers.  Integrated 
circuit  chips,  and  the  capacity  to  select  and  relocate  alcroblal, 
bacterial  rnd  huaan  genes. 

University  research  projects  generate  reports  and  studies  that 
rarely  Involve  the  delivery  of  technical  data  for  hardware 
systeas.  Nor  does  such  research  Involve  competitive  procurement 
or  reprocureaent  of  hardware  or  supplies. 

Software  generated  on  university  research  projects  is  frequently 
developed  solely  as  a  tool  to  facilitate  the  research  and  Is 
unrefined  and  not  susceptible  to  use  cr  distribution  by  others. 

University  research  teams  are  quite  cossonly  supported  by  multiple 
public  and  private  sponsors  over  a  period  of  tlae  and  also  receive 
support  froa  university  funds. 
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In  view  of  these  characteristics,  and  the  consequent  difficulty 
Inherent  in  Identifying  and  segregatlrg  data  based  on  source  of  funding,  it 
Is  not  realistic  or  practical  to  determine  Federal  rights  on  the  basis  of 
source  of  funding  or  procurement  specifics  which  1s  the  present  basis  for 
Federal  policy,  I.e.; 

Whether  the  resulting  Item  or  process  has  been  exclusively  funded 
by  the  federal  government  or  Is  required  for  competitive 
procurement. 

Whether  the  data  has  been  produced,  generated  or  specifically  used 
In  the  performance  of  the  contract  without  regard  to  whether  or 
not  It  Is  related  to  specific  Items  or  processes  or  whether  or  not 
It  Is  specified  to  be  delivered  or  prepared  under  the  contract. 

III.  Federal  Right*  ran  Inhibit  University  Research  and  Technology  Transfer 

Under  existing  Federal  regulations,  government  rights,  even  when  they 
are  "limited"  or  "restricted"  can  Impede  the  conduct  of  the  research  and 
dissemination  of  the  research  results  by  university. 

Federal  agencies  are  given  the  discretion  to  dacide  whether 
universities  should  have  limited  or  blanket  permission  to 
copyright  technical  data  resulting  from  research  and  prior 
approval  of  the  Contracting  Officer  may  be  required  before  the 
university  can  establish  claim  to  copyright,  publish  or  release  to 
others  computer  software  first  produced  In  the  performance  of  the 
contract. 

Federal  agencies  may  require  the  delivery,  with  restricted  rights, 
of  any  proprietary  software  used  in  the  course  of  federally  funded 
research,  including  that  provided  under  standard  licenses  fror« 
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commercial  vendors.  This  Inhibits  the  use  of  such  software  wnere 
vendors  feel  that  It  Is  Inequitable  for  the  government  to  thereby 
acquire  the  free  use  of  their  software. 

IV.  Recommendations  for  Federal  Policy  on  Technical  Data  and  Software 

The  effective  transfer  of  u  Iverslty  generated  technology  requires  the 
development  of  a  govenwent^wlde  policy  on  rights  In  technical  data  and 
cotsputer  software  which  parallels  that  adopted  for  patents  and  which  permits 
the  transfer  of  technology  in  a  coherent.  Integrated  Banner  without  regard 
to  the  forms  of  legal  protection  Involved, 

We  endorse  Section  1(b)(6)  of  the  April  10  Executive  Order  and 
recommend  that  the  uniform  Federal  policy  provide  that: 

The  ownership  of  software  and  other  technical  data  remain  In  the 
contractor • 

Any  rights  which  the  govemoent  obtains  to  technical  data  or 
software  be  United  to  rights  In  data  specifically  required  to  be 
delivered  or  prepared  under  the  terns  of  the  work  statement, 
reporting  requirements,  or  specifications  of  the  contract  or 
grant. 

The  6ovemuent  acquire  a  royalty-free  license  to  use  such 
technical  data  or  software  for  specific  government  purposes,  not 
Including  the  right  to  license  it  for  commercial  purposes  or  to 
otherwise  permit  its  use  by  the  government  or  Its  contractors  in  a 
manner  which  might  Inhibit  the  transfer  and  connerciallzation  of 
the  technology  by  the  university  which  created  it,  except  as 
mutually  agreed. 
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I.  THE  IMPACT  OF  P.L.  96-517  ON  TECHNOLOGY  TRANSFER 

The  passage  of  P.L.  96-517  In  1980  marked  a  turning  point  In  Federal 
policy  by  giving  nonprofit  organizations  and  small  businesses  the  right  to 
retain  .owner ship  and  control  the  licensing  of  patentable  Inventions 
resulting  from  Federally  funded  research  In  r^Jer  to  encourage  the  transfer 
of  technology  to  the  commercial  sector  and  Improve  this  country's  capacity 
to  Innovate  and  compete  In  world  markets. 

Facilitating  University/Industry  Research  Relationships 

Prior  to  P.L.  96-517  many  Industrial  companies  were  reluctant  to 
support  university  research  In  areas  of  concurrent  federal  support.  There 
were  a  variety  of  federal  policies  with  respect  to  rights  In  Inventions,  and 
In  many  cases  there  was  no  assurance  that  the  university  would  be  permitted 
to  retain  title  and  license  the  Industrial  sponsor  on  an  acceptable  basis. 
Where  rights  could  only  be  acquired  by  a  time  consuming  waiver  process, 
there  was  no  certainty  of  success. 

After  the  passage  of  P.L.  96-517,  when  the  universities  were  In  a 
position  to  retain  title  to  Inventions  resulting  from  Federal  projects  and 
license  them  on  reasonable  and  predictable  terms,  Industrial  companies 
showed  significantly  more  enthusiasm  for  funding  research  In  areas  of 
Federal  interest  and  taking  advantage  of  the  opportunity  to  acquire  license 
rights  and  reduce  to  practice  those  Inventions  which  were  conceived  with 
Federal  research  funding. 

Expansion  of  University  Technology  Transfer  Activities 

With  the  Impetus  of  P.L.  96-517,  many  of  our  member  Institutions  have 
broadened  existing  technology  licensing  programs  or  established  new  ones. 

One  interesting  indicator,  for  example,  is  that  the  Society  of 
University  Patent  Administrators  (SUPA)  has  grown  sevenfold  In  the  last 
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seven  years.   SUPA  and  the  National  Council  of  University  Research 
Administrators  (NCURA)  have  conducted  national  and  regional  meetings 
featuring  an  Increasingly  broad  range  of  presentations  and  workshops  on  all 
aspects  of  the  technology  transfer  process.   These  Include  changes  1n  patent 
and  cooyrlght  law,  government  policies  with  respect  to  patents  and  technical 
data,  the  updating  of  university  policies  to  meet  changing  conditions  and 
technology,  the  negotiation  of  intellectual  property  provisions  in 
university-Industry  agreements,  and  the  licensing  of  university  generated 
technology. 

Transfer  of  Tprhnnloov  Involving  Multiple  Property  Rights 

As  universities  have  Increased  their  technology  licensing  programs, 
they  have  discovered  that  to  deal  effectively  with  technology  transfer  they 
must  be  prepared  not  only  to  deal  with  patentable  Inventions  but  also  with 
technical  data  and  computer  software. 

It  has  become  Increasingly  clear  that  the  effective  transfer  of  man> 
forms  of  technology  will  require  dealing  simultaneously  with  patents, 
copyrights,  trademarks,  the  new  Semi -Conductor  Chip  Protection  Act,  or  other 
forms  of  proprietary  rights. 

Technology  Is  Transferred  Host  Effpctlvelv  bv  Its  fixators 

P.L.  96-517  recognized  that  effective  transfer  of  patentable  technology 
did  not  result  when  patents  were  acquired  by  the  Federal  government  and 
offered  for  licensing  to  anyone  on  the  mailing  11st,  without  comment  or 
Interaction  from  those  responsible  for  the  invention.   This  is  no  less  true 
of  technical  data,  and  computer  software  1s  perhaps  the  best  example. 

An  institution  which  has  established  an  effective  program  for  the 
dissemination  of  data  1n  computer  software  form  1s  1n  the  best  position  to 
evaluate  the  software  and  choose  the  manner  1n  which  that  can  best  be 
achieved.    In  some  cases  1t  may  require  putting  the  software  1n  the  public 
domain.    In  others  1t  might  be  licensed  to  end  users  with  the  technical 
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expertise  and  willingness  to  Invest  1n  the  development  of  1n-house 
applications,  or  to  a  software  house  to  enhance,  debug,  license  and  maintain 
It  for  multiple  licensees. 

II.  CURRENT  FEDERAL  POLICY  IGNORES  THE  REALITY  OE  UNIVERSITY  RESEARCH 

There  are  a  number  of  characteristics  of  university  research  that  must 
be  taken  Into  account  1n  the  development  of  a  realistic  and  workable  policy 
on  rights  In  technical  data  and  software.   They  are  not,  however,  recognized 
1n  current  Federal  data  policy. 

Research  Is  a  Continuum 

The  field  of  research  In  which  a  faculty  member  specializes  tends  to  be 
his  or  her  long  term  professional  Interest  and  the  members  of  the  research 
team,  Including  the  students,  are  those  who  share  that  Interest. 

In  performing  research,  Including  that  funded  by  third  parties,  the 
faculty  members  follow  their  own  Interests  and  agendas.   The  research, 
therefore,  tends  to  be  a  continuum  which  builds  a  base  of  experimental 
results  and  data  which,  over  the  years,  1s  expanded,  refined,  and  perhaps 
Integrated  with  other  research  results  In  an  Interdisciplinary  environment. 

Universities  do  not  conduct  research  projects  In  the  same  manner  that  a 
consulting  firm  might  respond  to  a  client  who  defines  the  project  he  wishes 
undertaken.   The  university  research  .earn  Is  not  assembled  to  conduct  a 
sponsor-initiated  project  and  disbanded  or  reconstituted  for  the  next 
assignment  when  that  one  is  completed. 

The  university  research  team  is  already  in  place,  pursuing  us  own 
agenda.   What  It  agrees  to  do  In  accepting  Federal  or  private  research 
funding  Is  to  devote  some  portion  of  Its  total  effort,  for  a  stated  period 
of  time,  to  applying  its  cumulative  experience  and  expertise  to  a  particular 
problem  or  application  which  Is  of  Interest  to  the  sponsor  and  gives  the 
university  research  team  an  opportunity  to  advance  the  state  of  the  art. 
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Basic  and  Applied  Research  Are  Often  Indistinguishable 

In  recent  years,  the  Innovation  cycle  from  university  laboratory  to 
commercial  application  has  1n  many  fields  been  so  compressed  that  the 
distinction  between  basic  and  applied  research  has  become  blurred.   This  Is 
true  not  only  1n  the  engineering  schools  but  1n  the  science  schools  as  well. 

On  February  15,  for  example,  when  the  University  of  Houston  announced 
that  Professor  Chu  had  achieved  the  latest  breakthrough  In 
superconductivity,  1t  triggered  a  world-wide  race  to  develop  the  commercial 
applications,  ranging  fro*  superconducting  computer  chips  to  magnetically 
floating  trains  and  long  distance  power  lines  that  waste  no  energy. 

Deliverables:  Are  Normally  Research  Reports  and  Studies 

University  research  projects  generate  reports  and  studies  and  rarely 
involve  the  delivery  of  elaborate  technical  data  for  hardware  systems  or  for 
the  competitive  procurement  of  hardware  or  supplies.    It  should  also  be 
noted  that  product  development  falls  outside  the  scope  of  university 
activities. 

Development  of  Software 

University  researchers  use  a  broad  ranee  of  software  licensed  from 
commercial  vendors  as  tools  1n  the  conduct  of  their  research.    In  addition, 
they  generate  programs  of  their  own  for  the  same  purpose  in  connection  with 
their  research  grants  and  contracts.   Such  software  is  usually  unrefined  and 
not  susceptible  to  dissemination  through  the  software  distribution  centers 
maintained  by  Federal  agencies. 
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Research  Hav  be  Multi-funded 

A  faculty  member's  research,  over  Its  life  or  at  any  given  point  In 
time,  Is  likely  to  have  received  support  from  both  federal  and  private 
sponsors  as  well  as  from  university  funds. 

In  addition,  both  graduate  students  and  post-doctoral  researchers  with 
their  own  fellowships  or  other  sources  of  support  may  have  participated  In 
the  research  without  cost  to  the  Federal  grant  or  contract,  and  the  academic 
salaries  of  faculty  working  on  research  grants  and  contracts  may  very  well 
have  been  funded  by  the  university. 

The  consequence  Is  that  there  are  very  few  research  results  that  are 
exclusively  funded  by  any  one  sponsor  or  source  of  funds. 

Determining  Federal  Rights  bv  Source  of  Funding  Is  Unworkable 

In  view  of  the  natcre  of  university  research  and  the  multiple  sources 
of  Its  funding,  the  most  difficult  basis  on  which  to  determine  the  relative 
rights  of  the  parties  Is  to  base  It  on  the  source  of  funding. 

Under  current  regulations,  one  criterion  for  determining  Federal  rights 
Is  whether  the  Hem  or  process  was  developed  exclusively  with  Federal  funds. 
More  commonly,  however,  Government  rights  .apply  to  all  technical  data  which 
Is  first  produced  or  generated  In  the  performance  of  a  contract. 

In  addition,  some  agency  regulations  provide  that  the  Federal 
government  acquires  rights  to  data  "specifically  used-  In  the  performance  of 
a  contract. 

It  Is  a  formidable  task  to  Identify  "all  data  produced"  or 
"specifically  used-  In  the  performance  of  basic  and  applied  research, 
particularly  that  which  Is  not  related  to  specific  products  or  processes  and 
Is  not  specified  In  the  contract  for  delivery. 
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FCCSET  States 

The  difficulties  inherent  in  identifying  and  seoregating  data  are  noted 
in  the  February  25,  1985,  version  of  a  policy  statement  with  respect  to  data 
rights  drafted  by  a' subgroup  of  the  Federal  Coordinating  Council  for 
Science,  Engineering,  and  Technology  (FCCSET).   Although  the  policy  was 
apparently  never  adopted,  the  statement  was  eminently  realistic  From  a 
university  standpoint: 

"..it  Bust  also  be  recognized  that  in  raany  cases  the  data  will  build 
upon  past  experience,  expertise,  know-how  and  organizational  abilities 
which  the  contractor  or  subcontractor  brings  to  the  project.   As  a 
practicil  matter,  it  is  not  likely  that  a  meaningful  segregation  can  be 
made  between  the  know-how  and  expertise  generated  under  the  contract 
and  the  know-how  and  expertise  which  the  contractor  previously 
possessed  and  applied  to  the  contract." 

This  is  particularly  true  of  software,  which  is  constantly  being 
developed,  refined,  debugged,  enhanced,  used  for  derivative  works,  and 
issued  and  reissued  in  successive  releases. 

FEDERAL  RIGHTS  CAN  INHIBIT  UNIVERSITY  RFSFARrH  ahd  TFtHHQf nrlY  TfWttffR 

Current  agency  policies  for  determining  rights  in  non-patentable 
research  results  are  inhibiting  the  conduct  of  research  at  universities  and 
the  dissemination  of  university  research  results  and  publications. 

Restraints  on  CODVrioht  and  Software  nUsftminatlnn 

One  of  the  distinguishing  characteristics  of  the  university  environment 
is  the  imperative  to  publish  and  disseminate  the  results  of  research  and 
other  scholarly  effort. 
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Student's  Rust  publish  their  theses  In  ordar  to  obtain  academic  credit 
and  faculty  research  Investigators  oust  expose  their  Ideas  and  t„.  results 
of  their  research  to  their  peers  for  critical  review,  discussion  and 
verification.  Otherwise,  they  cannot  acquire  or  maintain  their  professional 
standing,  attract  the  best  students,  or  stay  on  the  cutting  edge  of  their 
disciplines. 

Since  the  technical  repo-ts  and  other  published  results  of  their 
research  are  the  professional  output  of  the  authors,  the  conclusions  reached 
oust  be  their  own,  without  revision  or  modification  by  those  funding  the 
research,  and  protecting  the  Integrity  of  their  work  through  copyright 
becomes  critically  important. 

Nonetheless,  current  Federal  regulations  leave  It  to  the  discretion  of 
Federal  contacting  officers  to  decide  whether  universities  should  have 
United  or  blanket  permission  to  copyright  technical  data  resulting  from 
Federal  research  and  to  require  prior  approval  before  the  university  can 
establ^h  claim  to  copyright,  publish  or  release  to  others  computer  software 
first  produced  In  the  performance  of  the  contract.   This  type  of  provision 
Is  used  primarily  to  limit  distribution  of  software  by  Federal  agencies 
which  malntalr.  their  own  software  distribution  centers. 

The  Importance  of  computer  software  In  '.he  transfer  of  technology  Is 
recognized  1n  the  Federal  Technology  Transfer  Act  of  '086  {P. I.  99-502) 
which  requires  (Section  5)  that  not  later  than  one  year  following  enactment, 
the  Secretary  of  Commerce  shall  submit  to  the  President  and  the  Congress  a 
report  regarding  "any  copyright  provisions  or  other  type  of  barriers  which 
tend  to  restrict  or  limit  the  transfer  of  federally  funded  computer  software 
to  the  private  sector  and  to  State  and  local  governments;..." 

We  believe  that  the  type  of  provision  cited  above  does,  In  fact, 
constitute  such  a  barrier. 
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Federal  Rights  Inhibit  Use  of  Third  Party  natfl 

Every  university  research  project  uses  a  variety  of  technical  data  and 
computer  software  as  tools  In  the  conduct  of  research. 

However,  federal  agencies  have  asserted  the  right  to  require  the 
delivery  with  restricted  rights  of  any  proprietary  software  which  1s  used  on 
such  research,  even  when  It  Is  provided  to  the  university  under  standard 
licer.ses  from  commercial  vendors. 

As  applied  in  practice,  the  broad  scope  of  these  limited  and  restricted 
rights  has  begun  to  inhibit  the  acquisition  of  data  from  third  party  sources 
for  use  on  federally  funded  university  research  programs. 

Vendors  legitimately  complain  that  it  Is  inequitable  for  the  government 
to  obtain  for  itself  and  its  contractors,  the  free  use  of  data  owned  by 
third  parties  simply  because  It  was  used  on  federally  funded  research. 

IV.    RECQKHENPEO  FEDERAL  POLICY  ON  RIGHTS  IH  TECHNICAL  DATA  AND  SflFTVARF 

We  endorse  Section  1(b)(6)  of  the  April  10  Executive  Order  and 
recommend  that  the  uniform  Federal  policy  provide  that: 


The  ownership  of  software  and  other  technical  data  will  remain  in  the 
contractor. 

Government  Rights  In  Data  Required  to  be  Delivered  or  Prepared 

Any  rights  which  the  government  obtains  to  technical  data  or  software 
will  be  limited  to  rights  1n  data  specifically  required  to  be  delivered  or 
prepared  under  the  terras  of  tha  work  statement,  reporting  requirements,  or 
specifications  of  the  contract  or  grant. 
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We  referred  earlier  to  the  February  25,  1985,  draft  of  a  government- 
wide  data  policy  statement  developed  by  a  subcommittee  of  the  Federal 
Coordinating  Council  for  Science,  Engineering,  and  Technology  (FCCSET).  That 
draft  also  contained  the  following  statement: 

"Any  rights  which  the  government  obtains  to  tschnical  data  will  be 
limited  to  rights  in  data  specifically  required  to  be  delivered  or 
prepared  under  the  terms  of  the  work  statement,  reporting  requirements, 
or  specifications  of  the  contract  or  grant.   Broad  and  sweeping 
terminology  giving  the  government  rights  Mn  all  data  first  produced  or 
generated  in  the  course  of  or  under  this  contract*  or  Mn  all  data 
generated  under  this  contract  whether  or  not  delivered*  should  be 
avoided." 

f^VfmmAnt  Riohts  fnr  Specific.  Purposes 

The  Government  will  acquire  royalty-free  license  to  use  such  technical 
data  for  specific  government  purposes,  but  not  including  the  right  to 
license  it  for  commercial  purposes  or  to  otherwise  permit  its  use  by  the 
government  or  its  contractors  in  a  manner  which  might  inhibit  the  transfer 
and  commercialization  of  the  technology  by  the  university  which  created  it, 
except  as  mutually  agreed. 
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Mr.  Price.  Thank  you,  very  much,  Mr.  Dummer. 

I  have  been  summoned  to  the  Floor  for  a  vote,  but  we  have  some 
tune.  Why  don't  we  let  Mr.  Carpenter  proceed,  and  then  we  will 
need  to  recess  and  come  back  just  as  quickly  as  possible  to  get  into 
the  questioning.  Mr.  Carpenter,  ^why  don't  you  go  ahead. 

Mr.  Carpenter,  Thank  you,  very  much,  Mr.  Chairman.  That  is  a 
marvelous  invitation  to  be  brief,  and  I  will  be  happy  to  comply. 

It  is  easy  to  be  brief  since  many  of  our  recommendations  and  the 
things  we  have  learned  about  what  make  technology  transfer— the 
process  permitted  to  happen— have  been  stated  so  well  by  my  pred- 
ecessoi  on  the  program  from  MIT. 

Oto  convictions  are  quite  similar.  It  is  easy  for  us  to  be  extreme- 
ly supportive  of  the  Presidential  Executive  Order,  dated  April  10th. 
We  have  been  embarked  on  a  very  ambitious  technology  transfer 
effort  in  Oak  Ridge  National  Laboratory  for  the  past  three  years. 
We  manage  these  vast  facilities  for  the  Department  of  Energy. 

Among  our  employees  that  we  have  managed  since  1984,  we 
count  about  1,000  Ph.D.s,  and  we  spend  about  $600  million  of  R&D 
out  of  total  budget.  You  would  expect  good  technology  to  come  out 
of  this  and  it  does,  and  would  be,  we  believe,  an  excellent  source  of 
commercial  benefit. 

Mr.  Boehlert.  Did  you  say  1,000  Ph.D.s? 

Mr.  Carpenter.  We  believe  that  is  perhaps  the  largest  concentra- 
tion of  any  single  employer  in  one  location,  yes. 

We  have  embarked  on  this  program  in  response  to  a  DOE  re- 
quest, an  enlightened  request,  in  their  competition  in  1983  and 
1984.  They  said,  look,  the  process  isn't  working  that  well— technolo- 
gy transfer,  we  think  the  potential  is  high.  Lay  some  measures  on 
us,  some  requests  for  ways  that  you  think  you  can  accelerate  it. 

We  proposed  several  measures  to  them  and  have  received  and 
implemented  many  of  those  measures,  and  are  delighted  to  say 
that  the  results  are  very,  very  encouraging. 

We  would  like  to  see  the  liberties  that  we  are  operating  under 
extended;  they  are  not  complete.  We  would  be  delighted  to  see  the 
complete  spirit  and  objective  of  the  Presidential  Executive  Order 
fully  implemented. 

One's  optimism  on  that  occurring  is  dampened,  when  you  recall 
that  it  is  very  similar  in  scope— although  it  is  broader  this  time— to 
a  similar  Presidential  Executive  Order  that  was  issued  in  1983, 
which  we  find  still  to  this  date  has  not  been  systematically  and 
thoroughly  applied  throughout  the  agencies. 

That  it  should  happen  in  greater  measure  assumes  that  the  tech- 
nology has  value,  inherent  merit.  I  would  like  to  say  that  based  on 
our  experience,  and  I  would  just  give  a  couple  of  examples  and 
then  wrap  up  with  some  recommendations  that  we  would  like  to 
see  take  place. 

A  couple  of  examples  of  technology  that  we  have  successfully  li- 
censed in  the  last  two  years.  We  have  invented  a  new  super  alloy 
called  nickel  aluminides,  which  has  many  attractive  characteris- 
tics. One  of  the  characteristics  is  that  it  gets  stronger  as  it  gets 
hotter.  It  is  not  supposed  to  thet,  it  is  supposed  to  get  weaker,  but 
the  curve  is  going  the  wrong  way. 
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It  makes  it  very  attractive  for  hot  section  application.  Cummins 
Engine  Company  licensed  this  from  us  for  their  use  in  large  dis- 
placement diesel  engines. 

We  believe,,  and  they  believe,  also,  that  given  success,  they  are 
going  to  be  able  to  produce  from  that  Oak  Ridge  invention  several 
hundred  million  dollars  worth  of  product  that  would  otherwise 
have  .been  threatened  by  the  Japanese,  who  have  targeted  off-road 
diesel  automotive  equipment  and  heavy  machinery  as  one  of  their 
national  strategies. 

So  we  believe  that  if  we  can  free  the  access  of  this  type  of  tech- 
nology for  other  similar  applications,  we  can — nibble  away  in 
meaningful  ways  oiir  international  trade  deficit,  and  particularly 
the  Japanese  trade  deficit. 

We  have  another  application  of  that  same  super  alloy  in  electri- 
cal resistance  heating  elements.  An  older,  rather  mature  company 
in  Michigan  had  this  as  its  primary  product  line  for  many  years, 
heating  elements.  They  have  been  taking  a  beating  in  the  interna- 
tional marketplace,  frankly,  because  the  materials  that  are  used, 
nickel  and  chromium,  are  available  at  lower  prices  from  the  Rus- 
sians and  their  European  competitors  buy  those  less  expensive  ma- 
terials from  the  Russians. 

Our  Michigan  firm  cannot.  They  are  licensing  our  nickel  alumin- 
ides  which  will  permit  them  to  regain  a  price  competitive  position, 
and  they  have  lost  some  of  the  European  market— they  have  lost 
all  the  European  market  and  some  of  the  American  market,  and  so 
as  far  as  this  firm  is  concerned,  their  ability  to  access  our  technolo- 
gy may  mean  even  the  future  of  the  firm.  Again,  we  are  talking 
several  tens  of  millions  of  dollars  of  annual  production  here  that 
will  be  done  in  the  United  States  by  American  workers,  paying 
American  taxes,  instead  of,  on  the  other  side  of  the  balance  sheet, 
in  the  international  trade  deficit  arena. 

We  believe  this  can  be  multiplied  many,  many  times  with  addi- 
tional access.  The  measures  that  we  would  like  to  see  in  place  in- 
clude ownership  of  the  intellectual  property  at  the  point  of  origin- 
very,  very  important— similar  to  the  recommendations  made  from 
our  friends  at  MIT. 

We  would  like  to  see  that  include  the  right  to  copyright  software, 
Copyright  is  an  imperfect  protection  device  for  software,  but  until 
the  national  debate  resolves  an  improved  mechanism,  we  would  be 
delighted  to  have  the  ability  to  use  simply  t'lat-  -copyright  on  soft- 
ware. 

We  would  propose  and  I  have  listed  in  my  written  testimony— 
and  I  am  under  the  presumption,  Mr.  Chairman,  chat  this  will  be 
included  in  the  record. 

Mr.  Boehlert  [presiding].  Your  full  s  atemenc  will  appear  in  the 
record. 

Mr.  Carpenter.  Okay.  We  have  recommended  in  our  written 
statement  some  measures  that  would  eliminate  some  of  the  prob- 
lems alluded  earlier,  related  to— is  the  Government  disseminating 
in  the  commercial  sector  in  ways  that  interfere  with  the  software'3 
originator's  right,  himself,  to  market  in  a  protected  fashion.  We 
have  specific  recommendations  on  that. 

I  think  it  would  be  worthwhile  to  touch  upon  some  of  the  objec- 
tions that  have  been  brought  up  historically,  to  accelerating  tech- 
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nology  transfer,  and  extending  the  liberties.  It  is  said  by  some  that 
classified  or  sensitive  work  will  be  compromised. 

Well,  I  believe  that  this  objection  overlooks  the  efficacy  of  the  ex- 
isting control  systems,  including  three,  and  that  is  the  classifica- 
tion system,  itself;  trade  and  export  licensing  restrictions;  and  the 
secrecy  system  within  the  patent  system. 

To  constrain  technology  transfer  because  they  need  it  as  a  fourth 
system  to  contain  classified  or  sensitive  information  seems  exces- 
sive. 

It  is  said  that  R&D  defense  will  lose  professional  talent.  They 
have  been  operating  under  publication  restrictions  for  many,  *uany 
years— for  decades,  and  we  have  not  noticed  that  we  have  depleted 
the  skills  and  ability  of  our  professional  work  force  in  defense.  So  it 
seems  cynical  to  suggest  that  it  would  be  harmed  by  technology 
transfer  activities. 

Mr.  Boehlert.  Excuse  me,  Mr.  Carpenter.  We  are  going  to  have 
to  suspend  now.  I  have  about  five  minutes  to  get  over  there  and  I 
am  not  as  young  as  I  used  to  be. 

[Recess.] 

Mr.  Price  [presiding].  The  Committee  will  be  back  in  order.  Adds 
insult  to  injury,  doesn't  it,  Mr.  Carpenter,  to  wait  all  morning  and 
then  have  to  go  vote  in  the  middle  of  your  statement.  We  will  ask 
you  to  resume. 

Mr.  Carpenter.  I  understand.  Thank  you,  very  much.  Actually,  I 
was  in  the  concluding  portion  of  my  remarks.  Had  I  hastened,  per- 
.  haps  we  could  have  finished. 

In  summary,  let  me  outline  the  conclusions  that  we  have  reached 
based  on  the  experience  of  our  energetic  technology  transfer  effort 
in  Oak  Ridge  in  the  last  three  years. 

We  believe,  number  one,  for  the  process  to  work  at  an  even 
greater  pace  on  a  wider  span  of  technologies,  that  the  technology 
ownership  and  transfer  responsibility  should  be  placed  with  the 
originating  organization;  point  number  one. 

Two,  given  ownership  of  the  technology,  the  originating  organiza- 
tion should  be  freed  to  pursue  the  flexible  practices  of  commercial 
sector  licensing. 

The  third  point,  our  success  with  our  partial  liberties  granted  to 
us  to  date  indicate  two  things;  our  technologies  are  indeed  attrac- 
tive to  the  commercial  sector,  and  if  available  to  the  commercial 
sector  under  attractive  terms,  they  are  going  to  adopt  them. 

This  means  that  we  have  essentially  obtained  R&D  for  nothing. 

We  believe  if  we  had  the  full  liberties  proscribed  in  the  Presi- 
dent's Executive  Order,  we  could  increase  several-fold  the  commer- 
cial use  of  the  Government  technologies  that  we  are  involved 
within  Oak  Ridge.  That  will  complete  my  verbal  remarks.  Thank 
you,  very  much. 

[The  prepared  statement  of  Mr.  Carpenter  follows:] 
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U,  S.  HOUSE  OF  REPRESENTATIVES 
GOMMTTIEE  ON  SCIENCE,  SPACE,  AND  TECHNOLOGY 

HEARINGS  ON  FACILITATING  ACCESS  TO  GOVERNMENT  TECHNOLOGY 

APRIL  3D,  1987 

STATEMENT  OF 
WILLIAM  W.  CARPENTER 
VICE  PRESIDENT,  TECHNOLOGY  APPLICATIONS 
MARTIN  MARIETTA  ENERGY  SYSTEMS,  INC. 
OAK  RIDGE,  TENNESSEE 

OFSNING  STATEMENT 
.  I  believe  that  the  Presidential  Executive  Order  of  April  10.  1987.  tad  the 
measures  outlined  therein,  strike  at  the  heart  of  a  significant  issue  for  this 
Nation:  how  to  fully  integrate  our  federal  laboratories  ioto  the  U.S.  economy 
through  technology  transfer.  My  testimony  is  directed  toward  explaining  our 
attempt  to  implement  an  aggressive  technology  transfer  program  st  the 
facilities  Mania  Marietta  Corporation  manages  for  the  Depsnment  of  Energy 
(DOE)  in  Oak  Ridge,  Texinessec.  Paducab.  Kentucky,  and  Portsmouth.  Ohio.  Over 
the  past  three  years.  Martin  Marietta  Energy  Systems,  Inc.  in  cooperation  with 
the  Department  of  Energy  has  had  the  opportunity  to  tctuaily  test  the  utility 
and  benefit  of  allowing  the  management  contractor  of  a  federal  facility  to 
directly  effect  the  transfer  of  certain,  selected  technologies.  Our  experience 
confirms  and  reinforces  our  prior  belief  that,  if  federal  agencies  fully  and 
literally  implement  this  new  Executive  Order,  the  beneficial  influence  of 
technologies   transferred    from    government    facilities   on    our  international 
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balance  of  trade  would  bo  Indeed  great  It  should  be  noted*  however*  that  a 
i 

similar  Order  of  February  12.  1933  has  not  in  fact 'been  uniformly  instituted 
amoag  government  agencies.  With  this  view  in  mind,  it  would  be  comforting 
to  see  positive  and  absolute  closure  by  all  affected  agencies  on  the  objectives 
pronounced  to  the  recent  Executive  Order.  Such  closure  can  and  should  be 
achieved  through  procedural  scans  already  available.  If  this  is  not  possible, 
however,  then  additional  legislation  may  be  required.  We  ask  that  we  now  be 
given*  by  whichever  means,  the  freedom  and  flexibility  to  expand  Our 
program  in  ways  consistent  with  the  President's  Executive  Order  snd 
legislative  initiatives  taken  since  1980. 
Let  me  explain. 

TECHNOLOGY  TRANSFER  FROM  GOVERNMENT  FACILITIES  IS 
IMPORTANT  IN  ENSURING  VS.  GLOBAL  ECONOMIC  COMPETITIVENESS 

At  the  same  time  the  United  States  is  enjoying  a  period  of  relative 

economic   stability,  our  Nation  faces   a  serious   challenge   to   its  future 

competitiveness.    Our  competitive  preeminence  in  world  commerce  baa  eroded 

over  the  past  decade.    We  ire  being  challenged  in  the  trading  arena  by  our 

European  trading  partners  and  emerging  nations  of  Industrial  significance  in 

j 

Asia  and  Latin  America.    Sustaining  our  competitiveness  over  the  long  term  is 

all  important  in  maintaining,  oor  standard  of  living,  advancing  our  foreign 

i 

policy  lima,  and  our  nations^  security. 

Fueled  by  R&D,  technological  innovation  is  vital  to  our  future  because  it 
it  the  key  to  productivity  advances.  Over  the  past  50  years,  it  has  been  the 
most  important  generator  ^  of  productivity  growth,  far  surpassing  the 
contributions  of  capital,  labor,  or  economies  of  scale.  The  United  States  must 
advance  and  apply  technology  toward  the  goals  of  enhancing  our  economic 
vitality,  maintaining  our  national  strength,  and  improving  our  general  well- 
being.      We   must   use    it  to    improve   our   industrial      oductivity  and 
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competitiveness.  Successfully  directed  to  this  purpose,  new  technology  eta 
provide  us  with  our  greatest  comparative  advantage  and  enaure  our  industrial 
leadership  in  an '  increasingly  competitive  world. 

An  analysis  by  the  President's  Commission  on  Industrial 
Competitiveness  (1985)  recently  pointed  out  that  our  nation  investment  in  total 
R&D  (as  a  percentage  of  ONP)  is  on  a  level  commensurate  with  other  nations. 
They  also  pointed  out,  however,  that  the  portion  funded  by  the '  federal 
government  is  about  50%  and.  of  this,  amount,  more  than  50%  i*  directed 
toward  defense-related  purposes.  Such  countries  as  West  Germany  and  Japan, 
on  the  other  hand,  devote  the  vast  majority  of  their  government-supported 
R&D  toward  civilian  purposes.  Thus,  the  extent  to  which  we  approach 
effective  R&D  parity  with  our  trading  partners  depends  heavily  on  our  ability 
to  derive  commercial  benefits  from  federally-funded  R&D  programs. 

In  addition,  over  one-third  of  the  R&D  supported  by  the  government  is 
conducted  in  the  more  than  700  federal  laboratories  which  employ  about  oue- 
aixth  of  our  nation's  scientists  and  engineers.  To  optimize  application  of  U.S. 
R&D,  industry  must  more  fully  utilize  the  research  results  and  research 
capabilities  of  federal  laboratories.  One  way  to  achieve  this  goat  is  through 
increased  R&D  cooperation  between  federal  laboratories  and  specific 
industries.  Another  way  is  to  create  a  framework  of  incentives  for  private 
sector  Anns  to  invest  in  the  commercial  development  of  federally-developed 
technologies,  and  to  make  government-developed  technologies  readily 
available  to  the  commercial  sector  under  terms  that  are  attractive  to  them. 
Even  with  the  supportive  legislation  that  has  been  passed,  such  is  not  yet  the 
case. 

Congress  recognized,  correctly  in  my  view,  that  government-owned 
patenta  are  underutilized.      In  an   effort  to  foster  increased  commercial 

i 
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exploitation  of  government-developed  technology*  there  has  been  a  recent, 
gradual  Shift  toward  a  poliey  that  permits  ownership  to  stay  with  the 
contracting  Ann,  subject  to  "march-in"  rights  if  the  inventions  are  not  in  fact 
used. 

The  importance  of  the  technologies  being  developed  at  federal  facilities 

should  not  be  underestimated.     Let  me  give  you  just  two  examples  of 

technologies  whleh  illustrate  my  point.    Oak  Ridge  National  Laboratory  (ORNL) 

has  developed  a  class  of  new  materials,  called  nickel  aluminides  that  has  the 

unique  property  of  getting  stronger  as  they  get  hotter.     Already  Cummins 

Engine  Company  has  taken  a  license  and  is  developiog  the  material  for  its  next 

generation  of  heavy  duty  diesel  engines  •  an  area  the  Japanese  have  targeted 

for  increased  market  penetration.     What  is  perhaps  more  interesting  is  that 
i 

the  leading  U.S.  manufacturer  of  wire  for  heating  elements  has  discovered,  by 

working  r*th  ORNL,  that  this  same  materia!  also  has  unique  properties  for 

their  application.    They  aie  optimistic  that  this  technology  may  be  the  key  to 
i 

regaining  market  share  in  the  U.S,  which  has  been  eroded  by  the  Europeans. 
Perhaps  more  importantly,  the  technology  may  give  them  a  chance  to  be 
effective  in  international  market*  where  they  currently  can  not  be 
competitive  due  to  the  fact  that  foreign  firm*  enjoy  much  lower  costs  because 
they  arc  able  to  use  raw  materials  supplied  by  the  Soviet  Union. 

ORNL  has  also  been  t  a  leader  in  the  development  of  advanced  ceramic 
materials.  One  such,  a  silicon  carbide  whisker-reinforced  composite,  has  been 
demonstrated  to  be  superior  to  other  materials  as  a  cutting  tool  in  certain 
applications.  I  do  not  need  to  remind  you  of  the  gloomy  statistics  for  the  U.S. 
machine  tool  industry.  This  material  has  already  established  a  sizable  niche  in 
this  depressed  market  withj  double  digit  growth  projections  on  the  horizon. 
This  material  is  looked  upoa  as  being  one  of  the  significant  new  developments 
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in  this  Industry  vita  virtually  every  manufacturer  of  cutting  toe!  inserts 

Hnb*  up  to  take  a  llccfcie,    a*  i  *hi  oUscusa  ll£cf<        d5ve|0pneal  if 

algnlflcan;  also  iu  that  w?  arc  attempting  in  our  licensing  program  to  provide 

a  recur©  U.S.  market,  free  of  foreign-baswi  competition. 

Even  though,  in  each  of  these  cases,  th*  lf,S.«bued  suppliers  hu  been 

faring  badly  ia.the  iotematlona!  marketplace,  I  do  not  bslicvc  they  would 

have  adapted  the  government-d^vcloped  technology  to  tteir  wmracreltl  use 

under  ,the  hlstoricsUy  availtble,   direct   govemmen!   licensing  program. 

Through  our  direct  licensing  of  jutt  those  technologies  illustrated,  however. 

we  tee  the  prosit  of  a  ^aeveral  hundred  million  dollar  increase  In  U.S. 

♦  ■ 
production  with  a  corresponding  decrease  in  car  intcmaUc.J  tryic  deficit. 

ALTHOUGH  THE  POTENTIAL  BENEFITS  OF  TECHNOLOGY  TRANSFER 
APPEAR  GREAT,  A  NUMBtR  OF  CONCERNS  HAVE  BEEN  RAISED 
1 

These  changes  have  not  been  accomplished  without  much  trticy  debtte, 
however.  A  numbe;  of  concerns  have  been  raised  regarding  the  granting  of 
greater  technology  transfer  liberties  to  the  organizations  generating  the 
technology,  especially  where  the  organization  is  a  DOE  Mtoagement  at.d 
Operations  (M&O)  contractor.  I  would  like  to  discuss  these  concerns. 
Clittriflcd  or  Strive  Worfr  Wit]  Ri>  rnmpffflnttfrt 


The  fear  U  that,  left  unfettered,  federal  facilities  such  as  Oak  Ridge  will 
begin  to  cngtge  in  sctiv  ties  thtt  will  compromise  secret  developments 
Important  to  the  defense  of,  our  nation.  I  believe  these  critics  overlook  the 
efficacy  of  existing  control  J  systems  such  as  classification  regulations,  export 
control  procedures,  and  tile  current  system  of  secrecy  orders  on  psteot 
applications.  Using  the  patent  system  for  even  further  protection  would 
appear  unnecessarily  redundant  with  these  primary  control  systems. 


I 
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TVfrn«  RAP  Will  Lon»  Pmfcarional  Talent 

Another  fear  is  thtt  \|e  would  begin  to  discourage  professionals  from 
working  on  Important,  but  classified,  defense -related  missions  because  they 
would  not  have  the  opportunity  for  recognition  and  benefit  like  their  civilian 
counterparts.  I  would  only  remind  yon  that  wy  have  been  operating  under 
publication  restrictions  in  these  very  *ame  fields  for  years  and  we  have  not 
seen  a  significant  decrease  in  the  quality  of  the  scientists  and  engineers 
attracted  to  this  work,  tt  seems  cynical  to  suggest  that  these  same  people  would 
somehow  change  their  interests  or  allegiances  simply  because  of  the  rather 
remote  prospect  of  being  financially  rewarded  for  tUe  commercial  use  of  their 
invention.  Further,  these  individuals  eould  still  participate  in  the  often 
applicable  eases  of  the  unclassified  inventions  which  derive  from  defense 
R&D. 

Mflltoaal  Lahornmrv  Mtaslnn*  Will  Becnmr.  Skewed 

•  Another  objection  which  has  been  raised,  with  particular  reference  to 
the  National  Laboratories,  la  that  allowing  laboratory  personnel  to  work  too 
eloseiy  with  industry  or  participate  In  the  financial  returns  from  licensing 
their  Inventions  will  somehow  distort  their  historical  and  valuable  mission  of 
more  basic  R&D.  I  believe ,  that  this  opinion  does  not  truly  reflect  the  basic 
psychology  that  drives  scientists.  These  individuals  are  driven  by  a 
fundamental  eurioslty  about  physical  phenomena.  They  arc  no*  particularly 
Interested  In  developing  commercial  products  or  understanding  what  the 
market  potential  Is  for  some  device  based  on  their  invention.     If  they  were 

they  would  have  probably  gone  to  work  in  an  industrial  laboratory.     It  is 

i 

Interesting  to  note  that  many  of  our  scientists  have  left  industrial  labs  to  come 
to  work  at  ORNL. 
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The  benefit!  of  the  personnel  Interactions  between  Uboritory  and 
industry  is  well  Illustrated  bv  the  generally  acknowledged  conclusion  that  the 
•Silicon  Valley*  enhanced,  rather  than  detracted  from,  the  excellence  of  the 
scientific  talents  and  capabilities  at  Stanford  University.  The  same  is  true  of 
the  influence  of  Boston's  Route  128  development  on  MIT. 

Our  technical  people  do  want  to  see  their  developments  used.  We  hive 
lost  a  number  of  our  best  people  because  they  became  frustrated  with  the  lack 
of  use  of  their  inventions.  I  bad  .  chance  to  talk  with  one  of  our  scientists 
who  recently  rejoined  us  efker  spending  a  number  of  year,  working  in 
bdustry.  He  told  me  that  he  left  ORNL  after  20  years  of  developing  technology 
that  wu  never  put  to  use.  He*  went  to  industry  so  he  could  see  his  work  put  into 
practice.  He  came  back  to  ORNL,  not  because  he  was  dissatisfied  with  his 
industrial  experience,  but  because  the  renewed  emphasis  on  technology 
transfer  gave  him  the  opportunity  to  work  on  the  technologies  that  Interested 
him  with  a  prospect  of  seeing  them  csrricd  forward  by  others  into  the 
marketplace. 

Sckmlfli  rml  fjirinrm  Will  ffr  Leu  Wllllnr  m  Comm^vr  ]Mr  Fm|f1 

The   patenting   latere**   of  the   U.S.   government   have,  heretofore. 

prevented  open  technology  disclosure  prior  to  the  event  of  patent  application. 

U  U  difficult  to  see  how  this  circumstance  would  change,  for  the  worse,  by 

permitting  greater  freedoms  to  transfer  the  technology. 

It  Is  iiUcresting  to  note  that  since  Martin  Marietta's  implementation  of 

added  measures  to  transfer  technology  in  1984.  technical  publications  have 

actually  iHCICJUfjL  reversing  a  previous  five  year  decline.    In  spite  or  the  fact 

that  budgets  have  not  grown,  this  number  continues  to  Increase  each  year. 
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Qgcatjng  aninfima  w>"  e*"*™  i  "Wtndftir  Advimim  u  ihfi  Expense  of 


This  point,  merits  careful  discussion.    Presumably  St  was  this  suspicion 
that  led  the  Congress  to   omit   for-profit   Government-Owned.  Contractor- 
Operators  (OOCO)  f*m  the  Utcnics  raided  to  small  business  and  non-profit 
OOCOa  and  Govcntment-Ownld.  Govcrnmcnt-Opcraicd  (GOGO)  laboratories  in 
P.U  98-620  tad  Pi-  99-502. 

Like  any  other  performing  contractor,  the  for-profit  contractor 
(particularly  the  GOCOl)  j should  be  given  technology  ownership  for 
commercial  needs  because  the  originating  firm  know,  more  about  the 
technology  than  any  other  orjjanlzadon.  THus.  they  are  better  positioned  and 
perhaps  more  motivated  to  adapt  it  to  other  uses. 

Performing  contractors '  have,  for  decades,  had  the  contractual  right  to 
individually  petition  for  J  non-governmcntal  rights  for  Invention,  which 
they  wished  to  u.Ulxc  Thei  petitions  are  usually,  if  not  routinely,  approved. 
There  is  nothing  new.  tLen.  in  the  conclusion  that  the  originating 
organization  la  the  'beat  be*    3r  technology  transfer  authorities. 

To  afford  the  originating  organization.  Including  for-profit  GOCOs. 
advanced  assurance  thai  thj  can  have  the  right  on  a  timely  and  automatic 
oasis  motivates  them  to  act  la  *  wider  range  of  technologies  including  a  range 
of  technologies*  that  otherwise  would  nnt  hm  ton  mrri  frv  Ihcm  or.  in  all 
probability.  hx_jaxcnc— chc* , 

It  should,  further,  be  noted  that  in  the  case  of  Martin  Marietta's 
proposed  program,  we  propose  technology  transfer  methods  that  are 
essentially  non-profit  to  our  firm.  Although  we  would  support  technology 
ownership  for  all  originating  organization,  with  or  without  the  non-profit 
provision,  of  our  proposal  (limply  because  more  commercial  usage  will  result) 
Ibere  is  certainly  no  "wMflir  potential  in  the  program  we  have  proposed. 
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MARTIN  MARIETTA  ENERGY  SYSTEMS  SOUGHT  TO  ESTABLISH  AN 
AGGRESSIVE  TECHNOLOGY  TRANSFER  PROGRAM  TN  OAK  RIDGE 

We  nrpport  ill.  of  ihJ  recent  Initiatives  by  the  federal  government  to 
enhance  tU.  transfer  of  federal  technology  to  the  private  sector.  However,  to 
agree  upon  the  objective  is  mack  easier  than  succeeding  with  the  process. 

In  the  1983  competition  for  the  Oak  Ridge  facilities  management 
contract,  DOE  asked  the  bidders  to  propose  resourceful  measures  to  accelerate 
the  process  of  technology  transfer.  Martin  Marietta  proposed  four  primary 
measures: 

1.  Broaden  the  scope  of  ^existing  technology  transfer  (unctions  to  include 
all  operating  facilities  under  the  management  contract  and  establish  a 
central  function,  headed  at  the  executive  level,  that  would  not  just 
permit  btt*  would  cause  increased  levels  of  technology  transfer. 

2.  Put  the  title  to  alt  Intellectual  property  of  commercial  value  In 
contractor's  name  under  the  terms  of  an  advanced  blanket  waiver. 

3.  Develop  and  Implement  an  array  of  financial  rewards  and  recognition 
for  the  Inventors.  j 

4.  "  Croitc  supporting  mechanisms  to   cause  and  encourage  new  business 

formation  baaed  on  Oak  Rldgc*developed  technologies. 


Of  the  measures  requested,  al 
the  second. 

We  originally  propose*! 


have  been  accomplished  and  arc  in  place  except 


that  we  receive  an  advanced  blanket  waiver  of 


patent  righti  from  DOE  so  that  we  might  be  in  a  position  to  offer  the  necessary 
patent  protection  to  commercial  clients  interested  In  further  developing 
products  baaed  on  oar  lec neologies.  None  of  the  income  generated  from  the 
wolld 

would  be  used  exclusively  to  advance  DOE*s  stated  objectives  regarding 
technology  transfer.  First,  iWs  fund  will  be  used  to  pay  Inventors  a  share  of 
the  royalty   Income.     Second,  royalties  would  be  used  to   cover  expenses 


licensing  of  patent  rights 


accrue  to  Martin  Marietta. 


These  monies 


Incidental  to  patenting  and  1 


censing  activities.     Finally,  the  remainder  of  the 
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food  will  be  rededicated  to  fund  selected  technology  maturation  laitUtivet 

i 

directed  toward  bringing '  new  developments  to  a  ttate  of  greater  attractiveness 

to  commercial  clients* 

Unable  to  obtain  rte  advanced  patent  waiver  provisions  of  the  contract, 

we  agreed  to  delay  final  ^resolution  of  this  issue  until  after  the  DOB 

management  contract  was  signed  on  April  I,  1984.    Martin  Marietta  submitted  a 

petition  for  aa  ad v:  deed  patent  waiver  on  April  30.  1934.    DOE  chose,  instead,  to 
I 

consider  a  class  waiver  for  all  OOCOs  including  one  to  cover  our  contract.  To 

date,   those   class   waivers  j  have  not  been   granted   notwithstanding  the 

pronouncement  by  then-Secretary  Hodel  on  February  5.  1985  of  the  class 

waiver  approach  as  DOB  policy  with  instructions  for  implementation.    Thus,  we 

still  lack  what  we  consider  to  be  the  treat  important  technology  transfer  tool  * 

the  timely  ability  to  control!  tho  rights  to  patentable  technologies  invented  by 

the  Martin  Marietta  Energy  Systems  employees. 

IN  SPITE  OF  CONSTRAINTS,  WE  HAVE  DEMONSTRATED  THE  POSITIVE 
.  -  IMPACT  OF  OUR  APPROACH 

Without  some  type  of  advanced  waiver.  Martin  Marietta  Energy  Systems 
has  available  only  the  procex  urc  for  petitioning,  on  a  case-by-casc  basis,  for  a 
waiver  of  patent  rights  on  each  invention  after  it  is  made.  This  is  a 
cumbersome  and  Ume-consut  ling  procedure  that,  historically,  has  not  yielded 
a  satisfactory  or  timely  result.  In  1986,  we  submitted  155  invention  disclosures 
to  DOE.   Of  this  number,  about  30  are  thought  to  have  commercial  potential. 

We  have  already  gonci  through  this  laborious  process  on  45  cases.  Table 
1  tUta  a  chronology  for  the  technologies  which  have  been  waived  to  Martin 
Marietta  Energy  Systems.  It  is  clear  from  Table  1  that  the  process  of  obtaining 
a  patent  waiver  can  be  a  lone  process.  We  should  add  that  in  the  last  5  months 
DOE  hasNgranted  21  of  21  individual  waiver  requests  that  we  began  identifying 
in  September  of  1985   as  having  high  priority   for  near-term  transfers. 
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Although  this*  responsiveness  represents  a  scrfoua  attempt  by  DOE  to  effectuate 
ths  transfer  process,  it  alio  illustrates  the  additional  advantage*  of  routine, 
automatic,  and  instant  ownership  by  the  originator. 

You  will  also  observe  {frora  this  Table  that  we  often  sign  licenses  with 

industrial  firms  within  days  or!*  few  weeks  of  the  waiver  grant  from  DOE.  This 

'    "  I 

means  we  are  often  placed  in  the  tenuous  position  of  negotiating  tentative 
licenses  *  .  clients  before  wje  have  any  assurance  that  we  will  receive  rights 
to  the  Intellectual  property.,  This  is clearly  not  an  acceptable  long-term 
position.  | 

The  value  of  intellectual  property  Is  often  perishable  with  time. 
Inventions  developed  at  the  ^Oak  Rldge-Padueah  facilities  tend  to  be  on  the 
leading  edge  of  technology  and  are,  thus,  highly  susceptible  to  rapid  ehangc. 
The  ability  to  make  timely  decisions  la  important  in  order  to  respond  quickly  to 
Industrial  requests  for  licenses.  Delays  In  assigning  patents  can  often  result 
In  missed  opportunities  to  successfully  transfer  the  technology  either  because 
alternative  technologies  are  <evelopcd,  the  market  opportunity  to  capitalize  on 
the  project  passes,  or  the  company  grows  frustrated  and  loses  interest  in  the 
technology. 

In  spite  of  this  m  tjor  constraint,  we  have  proceeded,  with  the 
encouragement  and  cooperation  of  the  DOE  Oak  Ridge  Operations  Office,  to 
vigorously  Institute  a  program  of  transferring  technologies  to  private  sector 
firms.  Table  2  lists  some  j  of  the  significant  accoLvHshments  of  this  effort 
since  Martin  Marietta  Energy  Systems  assumed  the  management  contract  In 
Oak  Ridge. 
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IMPORTANT  NATIONAL  GOALS  NEED  NOT  BE  SACRIFICED  IN  THE 

PROCESS 

la  addition  to  moving  more  technologies  out  of  the  government 
facilities  and  Into  commercial  practice,  we  believe  oar  approach  preserves 
certain,  traditionally  important  national  objectives. 

First,  the  government's  rights  to  the  technology  are  protected.  Every 

license  preserve*  for  the  government  a  royalty-free,  paid-up.  non-exclusive 

license  to  the  technology.    What  this  translates  into  is  that  any  firm  has  the 

right  to  use  the  technology  for  government  purposes  without  a  license  from 

Martin  Marietta  Energy  Systems.     In  addition,  no  royalties  are  assessed  to 

commercial  product  licensees  ton  sales  of  the  teeonology  for  government  use. 

In  fact,  we  require,  in  our 5  license  agreements,  proof  that  the  firm  actually 
i 

reduced  the  price  charged  for  sal&s  for  government  purposes  by  at  least  the 
amount  of  the  royalty  due  on*  a  commercial  sale. 

Second,  our  licensing }  policy  requires  an  active  plsn  for  commercial 
exploitation  of  the  technology  by  the  licensees.  This  plan  typically  includes  a 
plan  with  technical  goals  anrj  milestones  for  developing  a  commercial  produ.t* 
planned  levels  of  investment  for  the  technology,  and  a  •imeframe  for 
introducing  the  product  onto  jhe  market.  This  plan  is  then  adapted  to  provide 
contractual  -strings-  auch  that.  If  the  licensee  does  not  aggressively  pursue 
the  technology,  the  license  may  be  terminated  by  Energy  Systems  freeing  us 
to  pursue  other  clients. 

Third;  our  UccnatLg  policy  requires,  at  a  minimum,  that  products  sold 
on  the  OS.  market  be  substantially  produced  in  the  VS.  Tui  significance  of 
this  point  to  the  United  States  economy  is  tremendous,  it  enables  all  firms 
wishing  to  pursue  U.S.  markets  to  compete  on  a  level  playing  field  with  similar 
costs  of  capital*  labor,  and  the  like.  U.S.  workers  make  up  the  primary  labor 
force  manufacturing  the  products  based  on  the  technology.     Finally,  US. 
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taxpayers,  the  original  Investors,  tie  the  big  winners  through  the  generation 

of  additional  jobs  tad  tax  revenues  from  increased  domestic  economic  activity. 

WE  REMAIN  CONVINCED  THAT  WE  CAN  FURTHER  ACCELERATE  THE 
TRANSFER  OF  TECHNOLOGIES  TO  BENEFIT  THE  VS.  ECONOMY 

Oar  experience  confirm*  ear  belief  thtt,  should  we  finally  be  granted 

the  authority  which  we  seek,  to  mantge  our  intellectual  property  portfolio,  we 

can  accelerate  the  rate  of  successful  transfers  of  technologies  from  the  Martin 

Marietta  Energy  Systems  fadltfes  to  industry.    We  Hrmiy  believe  that  all 

Intellectual  property  (except  that  related  to  national  security  interests)  that 

has  commercial  potential  should  be  owned  by  the  originating  organization. 

Such  ownership  would,  of  course,  bo  subject  to  the  government's  paid-up. 

royalty-free,  non-exclusive  license.    Our  conviction  on  this  matter  is  bated  on 

a  number  of  considerations. 

t  First,  unless   the  contractor  get*   substantial   rights   to  intellectual 

property,  there  is  little  incentive  for  him  to  establish  technology  transfer 

programs  thtt  may  lead  to  commercialization  of  the  research.  Succeeding 

royalties  can  provide  the  means  ro  reward  the  inventors,  to  cover  the  cost  of 

producing  sample  materials  or  prototype  instruments  required  to  demonstrate 

the  technology  to  potential  licensees,  and  the  other  initiatives  necessary  to 

mature  commercial  interest  in  the  technology;  alt  at  no  cost  to  the  government 

or  the  performing  contractor. 

Second,  commercialization  of  technologies  developed  tt  government 

laboratories  Is  best  accomplished  by  the  origiottiog  organization,  usually  by 

licensing  the  technology  to  a  third  petty.       The  originating  organization  Is 

better  positioned  to   $s%tn  the   technology's  stage   of  development  and 

commercial  potential  for  the  various  applications.     Laboratory  inventors  are 

often  in  contact  with  their  counterparts   In  commercial  firms  who  are 

following  the  developments  n  the  technology  area.    These  interactions  are  a 
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fruitful  source  of  informnioa  on  potential  commercial  applications  for  the 

technology*    In  the  case  of  the  Martin  Marietta  program,  our  licensing  policy 

provides  incentives  to  inventors  to  increase  these  contacts  with  companies 

wishing  to  commercialise  the  technology.    These  interactions,  in  turn,  carried 

on  after  a  license  agreement  has  been  formalized,  provide  a  source  of 

technical  support  for  the  licensee.    In  addition,  these  same  interactions  should 

Increase    not   only    the    number   of   companies    interested    in  pursuing 

government  ideas,  but  also  the  number  of  patents  on  government-sponsored 

R&D  which  become  the  basis  for  commercial  pro<s*:cte. 

Third,  we  are  able  to  pursue  our  licensing  program  in  accordance  with 

accepted  commercial  practices.     Our  approach  includes  negotiation  flexibility 

which  recognizes  the  unique  circumstances  of  each  technology,  client,  and 

market.    This  also  includes  offering  exclusive  licenses  if  that  is  required  in 

order    to    provide    the   necessary   incentive    for    a    firm   to    invest  in 

commercializing  the  technology.    We  also  include  provisions  for  policing  the 

patent   in  order  to  provide  a   measure  of  protection   for  the  licensees' 

investment.     In  addition,  by  combining  the  patenting  actions  with  commercial 

licensing  activities,  the  types  of  Intellectual  property  protection  needed  in  the 

commercial  sector  become  better  understood.     The  probable  end-result  is 

improved  patent  protection  for  commercial  needs. 

TO  TRULY  BE  EFFECTIVE,  OTHER  AUTHORITIES  ARE  REQUIRED 
i 

Technology  Ownership  hv  ttys  Originating  Organization 

Direct  management  of  our  technology  portfolio  appears  to  be  a 
prerequisite  to  an  effective  and  responsive  technology  transfer  program  for 
the  reasons  previously  rfitctused.    How  can  this  be  accomplished? 

It  appears  to  us  that  our  near-term  requirements  could  be  satisfactorily 
met  through  DOE's  granting  either  the  advanced  waiver  which  we  have 
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requested  or  a  properly  constructed  class  waiver.    Although  Industry  has  not 

yet  had  the  opportunity  to  cotnlaem  on  tho  propoted  DOE  class  waiver,  based  on 

DOE'S  description  to  us  of  the  provisions  of  inch  a  waiver,  it  would  seem  to 
i 

accomplish  much  of  ours  needs.     Therefore,  as  a  first  priority,  we  would 

request  the  expeditious  implementation  of  the  class  waiver  now  in  process. 

If  the  final  class  waiver  stops  substantially  short  of  meeting  the  full 

objectives  of  the  recent  Executive  Order,  then  we  would  urge  enabling 

legislation  for  the  basis  for  more  complete  compliance.    If.  In  the  worst  case, 

timely  issuance  of  the  class  waiver  is  not  possible,  for  whttever  reason. 

enabling  legislation  should  bo  enacted  as  a  separate  alternative. 

FfCCdnm  to  Utt  Roviltv,  R«nrcttDfc«  m  TndMrfttal  and  Tntt,-mtjnnnl  F|nmin| 
Reward) 

In  order  to  actively  engage  the  originating  organization,  as  well  as  our 
scientists  and  engineers,  in  the  proccis.  we  need  to  provide  the  incentives 
alluded  to  above.  We  must  be  permitted  to  reward  the  inventors  for  their 
participation  In  the  creation  and  transfer  of  a  commercially  valuable 
technology.  We  need  to  be  able  to  provide  the  organization  with  the  funds  (not 
from  the  taxpayer,  but  from  royalty  revenues)  to  cover  the  costs  of  promoting 
the  technology  and  bringing  them  to  the  point  where  they  are  commercially 
most  attractive.  To  date,  we  have  not  been  authorized  to  expend  any  of  the 
royalty  funds  received.  We  have  proceeded,  assuring  our  employees  that  we 
believe  we  will  be  authorized  to  implement  our  procedures  for  financial 
rewards.  As  you  might  expect,  in  time,  such  goodwill  can  be  easily  exhausted. 
Direct  Authority  tn  Fntrr  into  CnMahftrntve  A^cmcnM  udth  frdmtrial  Plrm^ 

In  many  cases,  we  have  been  able  to  attract  industrial  firms  to  an 

existing  laboratory  technology.     The  Invention  often  requires  additional 
I 

development,  however,  before  II  can  be  used,  and  the  organization  where  the 
technology  originated  is  usually  the  beat  place  to  do  the  follow-on  work.  The 

IS 
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tremendous  Increase  in  the  number  of  requests  for  Just  this  sort  of 
relationship  ia  evidence  of  Industry's  acknowledgment  of  the  benefits  of  such 
arrangements* 

Because  such  collaboration  between  a  laboratory  and  industrial 
organizations  often  leads  to  future  inventions,  all  parties  must  be  clear  on  who 
will  have  what  rights  to  future  inventions  when  the  work  begins.  For  this 
reason  the  laboratory  must  bo.  able  to  directly  negotiate  with  the  industrial 
firm  and  assign  or  issue  patent  licenses  on  inventions  arising  out  of  both  the 
government-sponsored  R&D  and  the  resulting  collaboration.  We  recognize 
that  such  agreements  most  be  consistent  with  the  missions  of  the  agency  and 
laboratory.  The  primary  purpose  of  the  arrangement,  however,  is  to  leverage 
the  government  expenditures  with  simultaneous  commercial  sector  R&D. 

prrr;otnn  fts  r*prriTht  Snftwgre 

Wo  also  ask  that  the  ( definition  of  intellectual  property  available  to  us 
for  transfer  be  expanded  to !  include  copyrights  on  c<  nputer  software.  We 
have  discovered  that  the  facilities  in  Oak  Ridge  are  a  rich  repository  of  such 
valuable  intellectual  property.  We  are  not,  however,  getting  the  maximum  use 
from  this  technology.  Although  the  DOE  has  made  provisions  for  the 
dissemination  of  computer  software  through  its  Nations*  Energy  Software 
Center  (NESC),  the  approach  j  appears  to  be  inadequate  based  on  experience  to 
date, 

NESC  suffers  from  many  of  the  same  problems  one  would  expect  when 
the  agency  charged  with  transfer  is  remote,  or  even  different,  from  the 
originating  organization.  Such  a  central  organization  can  provide  only 
limited  technical  support,  and  it  does  not  have  the  incentive  or  means  of 
marketing  the  software  to  the  appropriate  end- users.  Experience  has  shown 
that  the  Center  is  inadequately  used  by  VS.  Industry.    What  is  more  alarming, 
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however,   It  that  foreign  commercial   firms  utilize  this  software  more 

frequently  than '  the  U.S.  commercial  firms! 

I 

We  propose  that  NESCa  minion  be  restricted  to  the  dissemination  of  the 
software  to  U.S.  government  users  only  except  for  limited  international 
distribution  in  cues  where  an  appropriate  international  agreement  on  the 
technology  exists*  la  these  latter  cases;  however,  distribution  and  use  would 
be  restricted  to  government  purposes  only,  specifically  precluding 
commercial  use.  We  further  propose .  that  the  originating  organization  be 
granted  the  authority  to  copyright  and  be  allowed  to  license  it  to  commercial 
vendors.  As  a  condition  of  the  copyright  authorization,  we  propose  that  the 
licensor  agree  to  establish  a  minimum  of  one  commercial  sector  source  for 
qualified  technical  support  available  not  only  to  commercial  customers  but 
also  to  government  users.  Wo  believe  such  an  approsch  will  grestiy  enhance 
the  use  of  government-developed  softwsre  in  both  government  activities  and 
commercial  firms. 

Fortunately,  local  contracting  authority  already  exists  which  permits 
the  granting  of  copyright  requests  on  a  case-by-case  basis.  We,  with  the 
encouragement  and  support  of  the  DOE  Oak  Ridge  Operations  Office  and  t\e  DOE 
Office  of  Scientific  and  Technical  Information,  launched  an  experimental 
program  consistent  with  the  principles  outlined  above.  During  1985  and  early 
1986,  we  requested  and  were  granted  copyright  authority  in  five  cases  (see 
Table  3).    In  4  out  of  the  5  cases  we  were  able  to  generate  revenue  bearing 

licenses  with  commercial  clients.      These  royslty  revenues  were  bandied 

i 

identically  to  those  from  patent  licenses.  Again,  we  believe  these  Instances  of 
commercialization  by  U.S.  firm*  would  not  have  occurred  under  the  historical 
"free  to  all  who  request*  practice. 
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DOB  has,  kowtvcr,  ettpped  granting  oer  requests  to  copyright.  Wc 


With  the  above  described  additional  authorities  la  place,  wc  arc  firmly 
convinced  that  wc,  and  others  U  or  general  circumstance,  caa  greatly  expand 
and  accelerate  the  pace  of  technologies  being  transferred  from  the 
government  facilities.  • 


j.  Technology  crwncrshin  and  transfer  responsibilities  should  be  plsced 
with  the  originating  *  crginlrttion. 

II.  Given  ownership  of  the  technology,  the  originating  organization 
should  be  freed  to  pursue  the  flexible  practices  of  the  commercial 
sector  in  the  development  of  commercial  use,  including  licensing. 

i  * 

III,  Our  success  with  the  partial  liberties  granted  us  indicate  two  things: 
(1)  Our  technologies  are  attractive  to  commercial  Arms  under  the 
right  terms  and  conditions;  add  (2)  If  we  had  the  full  liberties 

*  *  proscribed  in  the  President's  Executive  Order,  we  could  increase, 
significantly  commercial  use  of  government-developed  technology. 
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Table  1.  PATENT  WAIVER  PETITIONS  GRANTED  AND  LICENSED 

April  28,  1987 


INVENTION  PETITIONED 
DtSCLOStmR         smSCL  EORWAIYER 

4207-Y/S-58.019     Carbon  Free  Zirconium  U/26/84 


4338-X/S.59>268      Nickel  Alumlnlde*  9/2S/84 
(Super  Alloy) 

4385-X/S-60.52O      ScrvomanipuUtor  1 1/26/84 


4392-K/S-60.513     Remote  Ton*  Tool  Caleb  1 1/26/84 
for  Servomanlpulator 

4406OC/S40.528      Silicon  Carbide  WhUker  03/22/85 
Reinforced  Ceramic  Composite 

4412OC/S-6U09      Nickel  Alomlnldef  09/25/84 
(Super  Alloy)  * 

44490C/S-6U55     Improved  Oimlum-191/IridIum.  12/26/85 
19(m  Radionuclide  Generator 
System 

4504OC/S-61.810      Rotor  and  Dbc  System  for  12/27/85 
Processing  of  Wholt  Blood 
Samples 

4507OC/S-61.896     Tong  Actuator  Scrvomanipu-  11/26/84 
lator 


WAIVER 

12/03/86 

06/21/85 

12/03/86 

12/03/86 

06/09/86 

06/21/85 

12/03/86 

12/03/86 

12/03/86 


TECHNOLOGY 
IJCFNSED 


Licensed 
09/06/85 


Licensed 
06/27/86 

Licensed 
09/06/85 
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TABUS  X  ACHIEVEMENTS  0F  ORNL  TECHNOLOGY  TRANSFER  PROGRAM 

•  12  royalty-bearing  licenses'  have  been  executed  between  October  1985  - 
Much  1987  with  up-front  payments  totaling  over  $200,000. 

-  Negotiations  on  15  additional  licenses  arc  currently  In  progress. 

•  Licensed  technologies  Include  whi  ike  r-reinfo  reed  ceramics,  nickel 
aiuminldcs,  fiberoptic  luminoscope,  and  self-aligning  grip  system  for 
tensile  testing  of  ceramics. 

-  Licensed  firms  range  in  size  from  less  than  to  employees  to  more  than 
10,000  employees. 

•  Contingent  commitments  for  developmental  RAD  for  exclusive  licenses 
exceeds  $10  million. 

•  Additional  Notes: 

1.  Over  40  other  technologies  were  transferred  to  over  200  organiratioua 
through  non-Uccttsingj  approaches. 

•  i 

2.  Over  50  workshops  were  held  to  make  Industry  aware  of  various 
technologies  including  a  Technology  Open  House  attended  by 
representatives  of  about  150-  firms. 

Collaborative  RAD  rmd  RAD  Vtirfmmfid  on  Crmtnrt.  for  Gthcxt 

•  Cooperated  with  Johnson  9t  Johnson  and  Spire  to  develop  a  technique  for 
loa •plantation  on  medical  prostheses  such  as  hip  and  knee  joints. 

-  About  2,000  devices  have  been  produced  to  date. 

-  Abont  35  companies  have  used  the  Surface  Modification  and 
Characterization  (SMAQ  User  Facility  over  the  past  three  years. 

-  A  number  of  firms  have  approached  the  operators  of  the  SMAC  user 
facility  about  the  form  tog  an  industrial  consortium  tu  investigate 
advanced  processing  technologies  for  electronic  materials. 

•  Formed  the  Measurement  and  Controls  Development  and  Engineering 
Center  in  cooperation  with  the  University  of  Tennessee  with  about  9 
corporate  sponsors. 

•  Completed  a  $1  million  contract  for  the  Cabot  Corporation  which  resulted  in 
the  development  of  a  new  clan  of  ductile  nickel  silicide  alloys  (4  patent 
disclosures)  and  a  gas-scaxing  chip  (2  patent  disclosures)  which  also  woo 
an  IR  100  award  In  1936. 

•  Over  the  past  three  years,  about  75  R&D  contracts  were  performed  for 
commercial   (inns.  ' 
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TABLE  2  (con'i).  ACHIEVEMENTS  OF  ORNL  TECHNOLOGY  TRANSFER 
|  PROGRAM 

•  Worked  with  BtbcocS:  *nd  Wilcox  to  combine  our  chemicil  vapor 
Infiltration  (CV1)  technology  with  their  mbiilty  to  weave  fiber  preforms  to 
creato  ceramic  composites. 

-  SU  other  firmt  hive  requeued  permission  to  colUborito  on  other 
applications  of  the  CVI  technology. 

•  Assisted  a  group  of  ceramics  companies,  including  Dow.  Sohlo.  GTE,  Norton. 
AlUed-Slgnsl.  and  Boeing,  la  forming  an  Industrial  consortium  called  the 
Ceramics  Advanced  Manufacturing  Development  and  Manufacturing 
Center. 

•  Working  with  A.  E.  Staley's  Loudon  County.  Tennusec  plant  to  test  the 
technical  feasibility  of  adopting  an  advanced  blotcactor  and  biocatalyst 
technology  for  continuous  processing  In  the  production  of  etnanol  snd 
high  froctote  com  syrup.. 

N*w  Bmtnptt  Development 

•  Martin  Marietta  Corporation  formed  the  Tennessee  Innovation  Center  (TIC) 
to  assist  In  the  development  of  entreprenarlal  Anna. 

-  The  TIC  has  formed  9  companies  with  4  based  on  technologies 
originating  from  ORNL.  Sales  by  these  9  linns  U  expected  to  exceed  S70 
million  by  1990. 

•  Assisted  In  the  start-up  of  six  Anna  based  on  spin-offs  of  technologies  and 
employees  from  ORNL. 

•  Assisted  In  the  development  of  two  joint  venture  firms  to  commercially 
develop  and  market  ORNL  technologies. 

•  Initiated  a  program  to  bring  Industrial  researchers  into  ORNL  for 
temporary  assignments  to  participate  In  collaborative  projects  designed  to 
transfer  the  technology  to-  the  visitors1  firm. 

-  10  firms  and  about  15  researchers  have  participated  to  date. 

-  The  number  of  Industrial  visitors  at  ORNL  hu  Increased  by  over  200%  In 
tho  last  2  years. 

Awirda 

•  Won  13  IR  100  awards  over  the  last  three  years  for  the  most  commerciilly 
promising  Inventions. 

•  Won  2  Special  Awards  for  Excellence  In  Technology  Transfer  from  the 
Federal  Laboratory  Consortium. 
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Mr.  Price,  Thank  you.  Both  of  you  have  advocated  giving  the 
originating  institution  title  to  copyrighted  and  patented  produ''  5 
developed  under  Federal  contract  at  the  earliest  possible  time.  I 
think  that  one  question  that  might  arise  in  this  connection  is 
whether  the  emphasis  on  commercialization,  and/or  licensing  by 
the.originatirig  institution,  whether  that  might  adversely  affect  the 
selection  of  contractors  by  accenting  marketing  over  innovation, 
giving  xmdue^  weighty  marketing  and  commercial  factors. 

I  wonder^  you  .could , comment. 

Mr.  Carpenter.  We  are  recommending  that  the  originating  orga- 
nization have^the  rights  simply  because  they  are  more  familiar 
with  the  technology,  its  stage  of  maturity  and  development.  They, 
as  an  organization,,  may  not  themselves  commercially  exploit.  They 
may,  in  turn,  license  and  they  can  engage  even  that  process  with 
greater  ability  than  someone  who  is  less  familiar  with  the  technolo- 
gy-      ,  \ 

In  that  regard,  I  don't  believe  it  would  either  distort  the  mission 
of  existing  organizations,  such  as  Oak  Ridge  National  Laboratory 
that  we  manage,  nor  in  any  significant  way  influence  the  range  of 
people  that  might  bid  to  succeed  Martin  Marietta  in  the  manage- 
ment of  that.  I  can't  see  that,  being  a  significant  factor,  frankly. 

Mr.  PmcE.JVtr.  Dummer? 

Mr.  Dummer.  I  don't  see  that  myself  as  a  significant  factor,  in 
terms  of-  university  research,  and  the  selection  of  contractors  by 
Federal  agencies  which  support  it.  I  think  that  university  generat- 
ed technology  is  largely  the  serendipitous  result  of  ongoing  funda- 
mental research  programs  which  have  not, been  directly  slanted  to- 
wards the  potential  for  commercializing  technology.  I  think  that 
most  .of  the  research  that  is  supported  at  MIT  under  contract,  (and 
this  is  somewhat  analogous  to  peer  reviewed  grants  from  such 
agencies  as  NSF  and  Nffl)  results  from  research  proposals  submit- 
ted in  response  to  broad  agency  announcements  from  agencies  such 
as  DOE,  ONE,  the  Air  Force  Office  of  Scientific  Research,  the 
Army  Research  Office,  and  the  Office,  of  Energy  Research.  There 
should  be  no  adverse  effects  as  long  as  Federal  agencies  recognize 
that  the  best  technology  is  often  the  serendipitous  result  of  good 
basic  research,  John  Preston  might  also  wish  to  address  the  ques- 
tion of  whether  the  ability  of  a  uni  versity  to  commercialize  technol- 
ogy t  should  influence  its  selection  as  a  contractor  or  the  role  of  fac- 
ulty directed  research. 

Mr.  Preston.  Yes,  I  would  like  to  make  a  few  comments  on  that. 
MIT,  first  of  all,  doesn't  have  any  marketing  arm,  except  for  a 
technology  transfei  marketing  arm.  So  for  the  contracts  awarded 
to  MIT,  you  could  make  the  argument  that.since  we  don't  have  any 
effective  marketing  arm,  MIT  should  not  be  a  contractor. 

However,  if  you  look  at  the  success  of  MIT  in  actually  transfer- 
ring the  technology  to  industry,  the  fact  that  there  has  been  over 
1,000  spin-off  companies  from  MIT,  the  fact  that  we  are  licensing 
two  technologies  per  week  right  now  to  industry,  I  think  you  will 
find  that  there  is  indeed  a  good  coupling  between  universities  like 
MIT,  Stanford  and  industry,  and  so  I  think  that  your  question  is  a 
very  difficult  one  to  answer  because  the  marketing  arms  of  the  con- 
tracting organization  may  not  be  the  right  thing  to  look  at.  You 
may  want  to  look  at  what  is  below  the  surface.  What  is  the  rela- 


904 


902 

tionship  between  the  university  and  industry  and  their  effective- 
ness in  taking  this  technology  out  and  getting  something  commer- 
cial made  of  it 

Mr.  Price.  I  wonder  about  the  difference  between  academic  and 
industry  contractors;  ought  that  difference  be  reflected  in  the  way 
the  Federal  Government  allocates  ownership  to  intellectual  proper- 
ty? 

Mr.  Dummer.  In  looking  at  some  of  the  regulations  which  have 
been  applied  to  the  determination  of  rights  of  the  universities,  I 
think  the  ^universities  have  felt  that  they  have  been  included  in  a 
set  of  regulatipns  very  often,  that  stem  from  statutes  which  have 
been  based  primarily  on  competitive  procurement  situations. 

The  need  for  competitive  procurement  for  military  systenfif  and 
hardware  appropriate  to  defense  contractors  and  the  lumping  of 
the  universities  under  procurement  regulations  where  hardware 
systems  and  reprocurement  are  a  predominant  factor  has  distorted 
the  manner  in  which  Federal  agencies  determine  university  rights 
in  intellectual  property. 

Now,  I  think  that  the  differentiation  of  basic  and  applied  re- 
search being  done  by  universities  and  Federal  laboratories  should 
be  clear,  and  if  there  are  problems  generated  with  respect  to  de- 
fense contractors,  competitive  procurement  systems  and  hardware, 
they  should  be  treated  separately.  Our  concern  at  the  moment  is 
that  they  tend  to  have  been  merged  and  this  further  complicates 
the  determination  of  rights*  on  the  university  side. 

So  I  do  thin!  there  are  different  principles  for  the  basic  and  ap- 
plied research  in  the  imiver^ty/federal  lab  setting,  as  opposed  to 
the  hardware  oriented,  defense  contractors. , 

Mr.  Carpenter.  Apparently  there  is  perceived  to  be  a  difference 
and,  otherwise  for-profit  J  GOCOs  would  have  been  included  in 
either  of  the  t%p  preceding  significant  pieces  of  legislation.  I  think 
that  there  is  a  continuing  suspicion  that  a  for-profit  contractor  will 
receive  a  windfall  advantage  or  a  competitive  -advantage,  denying 
other  contractors— that  there  is  a  potential  for  a  corporate  rip-off 
involved.  . 

,  ACer£ainly  in  the  program  we  have  recommended  in  Oak  Ridge, 
we  operate  as  a  non-profit  because  any  royalty  revenues  that 
derive  do  not  become  corporate  profits.  We  put  them  in  a  set-aside, 
escrow  fund;  if  you  will,  to  use  to  pay  our  inventors'  participation 
and  use  the  remainder  for  administrative  licensing  program  costs, 
reimbursement,  and  to  mature  other  technologies. 

So  no  windfall  charge  related  to  the  program  that  we  have  rec- 
ommended; but  I  believe,  that  I  would  recommend  and,  in  fact,  do 
in  my  paper,  recommend  that  the  right  to  stay  with  the  originating 
organization,  whether  he  has  recommended  a  .  non-profit  program 
or  a  profit  program,  because,  after  all,  we  are  interested  in  com- 
mercial exploitation  here.  We  are  interested  in  U.S.  production, 
getting  a  commercial  benefit.  He  is  best  poised  to  do  that. 

Mr.,  Price.  Let's  turn  specifically  to  the  Executive  Order.  Are 
there  any  changes  that  either  of  you  would  recommend  in  that 
April  10th  Executive  Order?  Do  you  view  the  policy  recommenda- 
tions in  your  testimony  simply  as  a  plea  that  the  Order  be  fully 
implemented,  or  are  you  suggesting  further  refinements? 
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s  Mr^JDuMMER.  I  endorse  the  thrust  of  the  Executive  Order,  but 
with  respect,  to  Section  l(bX6)  and  a  uniform  policy  with  respect  to 
techmou  data,  ,1  think  that  the  implementation  of  that  in  a 
manner  that  is  analogous  to  Pub.  L.  96-517  is  going  to  take  a 
period  oj[ , development  to  determine  what  license  rights,  and  so 
forth,  would  be  comparable  to  the  rights  that  now  exist  under  Pub. 
L.96r517.  \  „    :  . 

I  assume  OFPP  will  have  to  explore  various  possibilities  and  var- 
ious proposals  for  specific  language  and  licensing  and  so  forth.  The 
process  by  which  the  Federal  Acquisition  Regulations  have  recently 
b^n,r<5^nf^  and^new  set  of  data  regulations  proposed  has  taken 
a  seemingly  interminable  number  of  years,  and  they  still  do  not  re- 
spond^tio '  major  university  concerns. 

I  think  Jit  will  take  some  gestation  period,  and  those  of  us  who 
are  affected  by  it  will  want  to  make,  recommendations  for  specific 
language.  The  regulations  are  quite  important. 

After  Public  Law  96-517  was  passed,  there  was  also  a  long  and 
difficult  period  before  regulations  which  seemed  reasonable  to  im- 
plement the  statute  were  worked  out  between  universities  and  non- 
profits, and  Federal  agency  patent  personnel. 

Mr.  Price.  Before  turning  to  Mr.  Carpenter,  let  me  just  follow  up 
on  that  a  little  bit.  Are  you  suggesting  a  course— that  agencies 
Have  been  resistant,  reluctant  to  apply  the  philosophy,  the  policies 
on  which  that  Executive  Order  is  based.  Could  you  elaborate  on 
that  a  little  bit  as  to  which  agencies  perhaps  have  been  particular- 
ly reluctant  to  act  and  whether  that  has  been  equally  true  at  all 
the  labs? 

Mr.  Dummep.  No,  I  believe  that  the  agencies  that  have  been 
most  reluctant  are  those  which  believe  they  have  an  overriding  re- 
sponsibility for  disseminating  the  technology  that  is  generated  by 
their  contractors,  and  that  also  happens  to  be  the  policy  that  is 
stated  in  the  civilian  agency  data  regulations— the  statement  of 
purpose  in  FAQ  27.4  embraces  that  view.  The  two  agencies  in  par- 
ticular that  reflect  that  policy  are  the  Department  of  Energy,  par- 
ticularly in  the  operation  of  its  National  Energy  Software  Center, 
and  also  the  National  Aeronautics  and  Space  Administration  in  the 
operation  of  what  I  believe  is  called  its  Cosmic  Program,  which,  as 
I  recall,  is  located  at  the  University  of  Georgia.  Both  agencies,  be- 
cause of  their  desire  to  distribute  software  through  those  centers, 
retain  the  right  to  require  the  delivery,  with  broad  Government 
rights,  9f  software  generated  under  university  contracts.  The  cross- 
currents that  are  generated — the  conflicts  in  terms  of  who  has  the 
center  of  gravity  in  the  commercialization— inhibits  university  li- 
censing, of  commercial  organizations. 

In  fact,  the  use  of  one  of  MITs  major  software  programs  for  dis- 
tribution at  the  National  Energy  Software  Center  rather  seriously 
affected  the  ability  of  our  licensee  to  commercialize  the  software 
because  the  DOE  distribution  included  all  DOE  contractors,  who 
then  hired  software  assistance  from  a  nonlicensed  firm  to  help 
tliem  maintain  it.  So  I  think  it  is  primarily  DOE  and  NASA  that  I 
would  refer  to. 

Mr.  Price.  Mr.  Carpenter,  do  you  want  to  comment  on  the  specif- 
ics of  the  Executive  Order? 
Mr.  Carpenter.  I  note  no  deficiencies  in  the  Executive  Order.  I 
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think  the  Concern  would  be  in  our  ability  to  actually  achieve  full 
implementation  of  the  spirit.  In  our  case,  we  happen  to  operating 
under  the  aegis  and  under  contract  of  the  Department  of  Energy, 
and  so  we  cpuld  say— well,  the  intent  of  that  Executive  Order  could 
perhaps  be  met  by  aggressive  implementation  action  within  their 
alrieady-ejastiiig  authority. 

Will  that  occur?  Is  it  possible  for  them  to  move  ahead  with  class 
waivers  of  patents,  and  if  so,  we  would  think  that  the  substantial 
intent'  of  that  Executive  Order  could  be  met  without  the  need  for 
new  legislation.    •  ^' 

If  for  some  reason  or  another,  it  can't,  or  it  doesn't  happen,  then 
we  would  like  to  see  positive  implementation  by  other  means,  per- 
haps even  additional  legislation. 

Mr.  Price.  Mr.  Diimmer,  we  earlier  had  a  witness  from  the  De- 
p^nient  of  Energy,  and  we  asked  him  to  submit  for  the  record  an 
explicit  response  to  your  recommendations.  It  seems  fair  enough  to 
ask  you,  therefore,  whether  you  were  particularly  encouraged  or 
discouraged  by  that  DOE  testimony;  any  specific  comments  you 
would  want  to  make  now,  and  of  course,  we  would  be  willing  to  re- 
ceive anything  you  would  want  to  submit  later  for  the 
record. 

Mr.  Dummer.  I  think  the  only  comment  I  would  make  is  that  I 
noticed  in  Mr.  FarrelTs  testimony  the  same  cross-currents  and 
ambiguity  as  to  whether  it  is  the  contractor's  role,  or  one*  of  the 
prerogatives  of  DOE  to  disseminate  the  technology  generated  by 
DOE  contractors.  I  gather  from  his  remarks  that  it  is  his  view  that  it 
is  a  DOE  responsibility.  Whether  that  view  derives  from  a  DOE 
interpretation  or  from  specific  statutory  language,  I  can't  say,  but  I 
interpret  his  remarks  to  underscore  the  view  within  DOE  that  it 
should  have  a  significant  role  in  the  dissemination  of  contractor 
generated  technology. 

I  think  that  view— which,  as  I  have  said  is  already  reflected  in 
the  Federal  Acquisition  regulations  is  the  problem.  The  flow  of 
technology  from  the  Government-university-industry  relationship 
must  be  clearly  channeled  through  the  university  to  its  licensees. 
Those  licensees  cannot  be  subjected  to  the  uncertainties  and  cross- 
currents  that  arise  from  knowing  tliat  the  Government  may, 
through  some  other  distribution  channel,  also  be  making  the  tech- 
nology available  hi  some  fashion.  This  is  particularly  true  if  the  in- 
dustrial licensee  has  invested  significant  funds  to  develop  the  tech- 
nology further,  and  thea  it  looks  like  the  Government  might  piggy- 
back its  contractors  on  all  of  that  eftbrt. 

Mr.  Preston  may  want  to  add  to  that. 

Mr.  Preston.  Yes,  one  of  the  comments  I  would  like  to  make 
about  the  issue  of  requesting  waivers  and  giving  waivers,  is  that 
the  timing  in  licensing  technology  is  so  critical  that  even  waiting 
six  months  is  quite  often  prohibitive  in  getting  an  effective  license 
deal. 

I  will  give  you  an , example.  Two  months  ago  in  the  area  that  we 
have  been  discussing  today,  I  was  approached  by  a  couple  of  faculty 
members  who  had  come  up  with  an  invention  related  to  supercon- 
ductors, a  technique  for  making  these  brittle  ceramic  into  ductile 
wires.  We  filed  for  a  patent  less  than  a  month  after  they  came  into 
our  office,  arid  hiave  now  licensed  it  to  a  private  sector  through  a 
major  venture  capital  firm  who  has  a  created  a  company  to  com- 
mercialize; this  technology.  In  less  than  two  months,  we  now  have 


*        $1  million  worth  of  private  money  invested  into  this  technology. 

We  have  a  company  created,  and  we  have  a  license  agreement  con- 
!  •       summated  and  a  patent  filed. 

■h\  If  I  had  to  wait  six  months  or  a  year  to  get  DOE  waiver  in  order 
I  to  move  ahead  with  this,  the  venture  community  would  probably 
L  be  tied  up  in  other  deals  and  this  would  slow  down  getting  the  li- 
r       cense  done  in  the  first  place. 

Another  comment  I  wanted  to  make  from  the  DOE  paper  that 
{  \  was  submitted  was  that  the  DOE  expressed  considerable  pride  in 
\ „  the  fact  that  there  have  been  27  start-up  companies  over  the  last 
\  .     year  from  DOE  sponsored  research,  and  200  license  agreements  to 

major  companies  to  commercialize  DOE  research. 
\  MIT  is  perhaps  a  drop  in  the  bucket  to  DOE  total— we  are  less 

<        than  one-tenth  of  their  budget— our  numbers  are  comparable.  We 
are  creating  about  the  same  number  of  new  companies  per  year, 
i        and  consummating  about  the  same  number  of  license  agreements. 

Mr.  Price.  All  right.  Thank  you.  We  have  another  hearing  about 
1        to  begin.  We  thank  you,  Mr.  Dummer,  Mr.  Carpenter  and  Mr.  Pres- 
ton, for  your  fine  testimony  and  for  your  patience  vr*h  us  today. 
5  The  Subcommittee  is  adjourned. 

[Whereupon,  at  1:45  p.m.,  the  subcommittee  was  adjourned.] 
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The  Honorable  Doug  Walgren,  Chairman 
Subcommittee  on  Science,  Research  and 
Technology 

Committee  on  Science,  Space  and  Technology 
0.  S.  Bouso  of  Representatives 
Suite  2321  Raybum  House  Office  Building 
Washington,  D.C.  20515 

Dear  Representative  Walgren: 

At  the  end  of  the  Coaaitteo  session  last  week,  I  was  asked  to 
draft  some  written  comments  with  respect  to  H.R.  2068*  a  Bill 
sponsored  by  you,  Mr.  Boehlert,  Mr.  Brown,  Mr.  Glickman,  Mr. 
Morrison  and  Mr.  Rltter.  The  following  comments  reflect  my 
reaction  to  reading  B.R.  2068  and  are  consistent  with  both  my 
written  and  verbal  testimony  at  your  Committee  meeting. 

S«S^rfi'  1  cn?ors®  »d  support  H.R.  2068.  in  my  judgment, 
nothing  is  more  Important  to  the  future  of  our  country  than  an 

i£  th*  0?n^J£rt  alV°f  Us  to  re*ala  *lobal  ccmpetitiveness 
international  markets.  As  i  have  testified  before,  we 
have  let  this  competitiveness  slip  away  because  of  our 
^^SSti°n*.wWithJ»bli8llne88  °*n*Pulation  rather  than  paying 
2m  !5E£2nt°  ^  "?d8rlyin9  technology  and  processes  and  product 
dewlopment,  which  is  so  Important  to  manufacturing  in  an 
increasing  technological  world.  9    xn  an 

5  -^aT2i  ,oai°  concerns  with  certain  specific  phrases  and  some 
»v£innilivt  la4n^e  in  H.R.  2068.  ?le*le  consider,  however,  that 
my  cedents  in  no  way  detract'  from  my  endorsement  of  your  £5l 
,  "IttPly  as  enhancements  as  seen  from  a 
manufacturing  position  in  the  private  sector. 

As  was  discussed  at  soao  length  during  the  hearings,  few  of  us 

Se  SSe'if^v  °f        *ord'  "cwitiventss,-  in 

!k  f  an?  organisation,    i  hare  thought-out  how  we  might 
replace  the  word,  "competitiveness,"  and  although  others  may  hive 


*AN  ANTONIO,  TIXAS 

«MMI  to  QAU>*fO«T  WOffTK.  OtTWXT.  HOOtTON,      V*Vt*l*OTOft  OC 


9)2 


907 


The  Honorable  Doug  Walgren 


-  2 


17  May,  1987 


a  better  suggestion,  I  believe  the  use  of  the  phrase,  "industrial 
technology might  better  convey  what  we  really  Intend  to  do.  I 
fully  understand  that  competitiveness  embraces  more  than  just 
technology,  but  I  must  remind  you  and  your  Commitee  that  without 
a  sound  technological  base,  manipulation  of  the  remaining 
business  and  tr^ca  activities  can  only  be  short  term  solutions. 

I  suggest  that  the  National  Bureau  of  Standards  of  the  Department 
of  Commerce  shall". .  .after  the  date  of  enactment  of  this  Act  be 
known  as  the  National  Bureau  of  standards  and  Industrial 
Technology.  ■ 

In  Line  12,  Page  3,  H.R.  2068  speaks  to  cooperative  efforts 
between  industries,  universities  and  Government  laboratories. 
Within  our  United  States  there  are  a  number  of  institutions  and 
foundations  which  are  extremely  active  in  the  development  of 
manufacturing  technology  essential  to  regain  national  industrial 
competitiveness  •  These  institutions  for  the  most  part 
not-for-profit  foundations  are  not  included  in  any  of  the  three 
classifications  specifically  cited  in  H.R.  2068.  For  example,  a 
major  institution  which  has  made  substantial  contributions  to 
manufacturing  technology  is  Southwest  Research  Institute  in  San 
Antonio. 

I  appreciate  that  your  Bill  does  not  specifically  exclude 
independent  research  organizations  as  it  is  silent  in  this  area. 
I  believe  your  Bill  would  be  considerably  strenghtened  by  adding 
independent  research  organizations  to  the  groups  cit^d  in  section 
3,  Paragraph  (3),  starting  on  Line  12,  on  Page  3. 

I  am  not  clear  on  the  origin  and  management  of  the  fund 
introduced  on  Page  12.  At  the  present  time,  the  National  Bureau 
of  Standards  receives  about  half  its  income  from  outside  funded 
projects.  The  basic  funding  of  fche  Bureau  is  in  the  range  of 
$120,000,000,  with  an  almost  doliar-for-dollar  funding  received 
from  projects  which  are  pursued  in'  the  interest  of  industry,  if 
I  interpret  the  language  of  Paragraph  B,  the  industrial  funds  now 
received  by  NBS  would  be  deposited  in  a  new  fund  to  be  managed  by 
the  Director  in  support  of  policy  structured  by  a  new  board.  The 
fund  would  be  supplemented  by  the  additional  infusion  of  funds  by 
appropriation  as  specified  in  Section  11. 
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It  is  my  feeling  that  the  fund*  currently  attracted  by  the  Bureau 
•hould  not  be  included  in  the  new  fund,  as  they  have  become  over 
the  year*  an  intrinsic  part  of  the  support  pattern  for  MBS,  and 
in  my  judgment  restructuring  this  funding  process  would  be 
counterproductive  to  the  continued  growth  of  Bureau  activity. 

I  propose,  therefore,  that  the  fund  identified  in  section  10  be 
nade  up  of  funds  attracted  to  this  activity  through  new  effort 
and  supported  by  the  appropriations  in  Section  11.  I  would  not 
include  in  the  fund  those  moneys  now  paid  by  industry  in  support 
of  current  KBS  industrial  activity. 

I  understand  the  thinking  behind  the  creation  of  a  new  board,  but 
I  am  unclear  in  how  the  new  board  would  function. 

At  the  present  .time,  the  Bureau  of  Standards  is  managed  by  a 
board  called  the  Statutory  Visiting  Committee.  This  Committee  is 
made  up  of  a  broad  cross  section  of  representation  from  industry 
and  the  academic  world  and  is  supported  by  a  Board  of  Assessment 
and  a  number  of  Evaluation  Panels.  It  was  my  privilege  to  chair 
for  several  years  the  Panel  for  the  Evaluation  of  the  Kational 
Engineering  Laboratory  of  the  Bureau  of  Standards. 

It  is  my  considered  opinion  that  one  high  level  board  is  all  that 
is  needed  to  manage  the  new  organization.  I  would  not  create  a 
new  board  reporting  through  independent  channels  and  in  conflict 
with  the  statutory  Visiting  •  committee  of  the  Bureau  of 
Standards.  Zt  may  well  be  that  a  new  high  level  board  could  be 
formed  combining  the  new  activity  or  the  responsibility  of  the 
Statutory  Visiting  Committee  and  its  title  changed  to  accommodate 
the  expanded  scope  of  the  new  organisation. 

I  am  enthusiastic  about  the  recognition  on  the  part  of  yourself 
and  others  of  the  role  that  science  and  technology  plays  in  the 
development  ,o£  manufacturing  and  business  competitiveness.  I 
believe,  however,  that  beyond  the  proposals  made  in  H.R.  2068  we 
must  begin  to  think  in  yet  broader  terms. 

The  real  problem  as  I  see  it  is  the  lack  of  recognition  on  the 
part  of  the  parent  Department  of  Commerce  on  the  true  role  of 
science  and  technology  in  the  business  world.    The  Department  of 
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Cowoerco  has  been  preoccupied  to  a  great 'degree  with  matters  of 
trade,  tariffs,  customs  and  other  manipulative  activities,  while 
the  technology  of  our  manufacturing  effort  drifted  *nto 
obscurity.  Our  foreign  competitors,  particularly  the  Japanese, 
recognised  tho  true  role  of  science  and  technology  in  the 
development  of  superior .  products  and  Jthe  manufacturing  processes 
to  produce  them.  The  Japanese  have  taken  the  science  and 
technology  of  our  United  states  and  put  it  to  work,  while  we 
devoted  our  time  and  effort  to  tho  almost  counterproductive 
activity  of  business  manipulation. 

It  may  be  a  bit  grandiose  and  very  difficult  to  do,  but  I  believe 
we  must  start  now  to  change  the  basic  culture  of  the  Department 
of  Commerce  to  truly  take  a  leadership  role  in  bringing  to 
fruition  the  application  of  science  and  technology  to  our 
industrial  processes.  Bow  this  is  done  is  beyond  my  scope  of 
understanding  at  the  moment,  but  I  believe  it  is  absolutely 
essential  if  we  are  to  carry  out  our  newly  formed  objectives  of 
regaining  competitiveness  in  world  markets. 

X  appreciate  very  much  the  invitation  to  testify  before  your 
Comittee  and  to  offer  these  comments  on  H.R.  2068. 

Best  personal  regards. 

Cordially, 


Gordon  B.  Millar 
GHM/vma 

Cs    Messrs.  Boehlert,  Glickman,  Brown,  Morrison,  Hitter 

Mr.  Lamar  Smith,  Kr.  W.  Woolam,  Mr.  P.  Press,  Mr.  R.  M.  White, 

Ms.  C.  Poaplia.no 


910 


REMARKS  BY 

Albert  M.Navas 
President 
American  National  Metric  Council 


to  the 

U.S.  HOUSE  OF  REPRESENTATIVES 
Subcommittee  on  Science,  Research,  and  Technology 


Hearings  on 
HJ&.  1964 
The  Metric  Usage  Act  of  1967 
April  26,  1987 


911 


Good  morning,  Members  of  the  Subcommittee.  My  name  is  Albert  M.  Navas,  and  I  am 
President  of  the  American  National  Metric  Cornell  of  Vashmgton,  DC,  a  private,  non- 
profit trade  association  which  provides  information  and  planning  services  to 
manufacturing  firms,  eAicators,  consumers,  and  professional  and  other  trade 
organizations  interested  in  voluntary  transition  to  the  metric  system  of  measurement. 

I  appreciate  this  opportunity  to  discuss  some  of  the  advantages  which  would  accrue 
as  a  result  of  passage  of  the  bill  you  are  considering,  H.R.  196*,  -The  Metric  Usage 
Act  of  198?/  This  Bill  requires  Federal  agencies  to  use  metric  in  activities  and 
procurement  practices,  with  evolution  to  metric  conylete  by  1992  wherever  practical. 

Itere  are  those  who  will  tell  you  that  because  the  Federal  Government  is  the 
nation's  largest  customer,  its  changeover  to  metric  will  create  complexity  and  confusion 
as  agencies  begin  to  use  metric. 

In  fact,  as  in  the  private  sector,  the  Federal  Government  uses  metric  rneasurement 
extensively  now.  Lflce  the  private  sector,  the  government  is  realizing  cost  savings 
associated  with  combined  metric  use  and  rationalization  -  an  intelligent  reduction  of 
inventory  items  based  on  current  utility. 

Tne  first  of  these  instances  is  probably  well-known  to  any  of  you  with  a  liquor-  or 
wine-producing  industry  in  your  state.  In  the  late  1970*5,  the  liquor  industry,  through 
its  trade  association,  the  Distilled  Spirits  Council  of  the  U.S.,  DISCUS,  asked  the 
Treasury  Department*  Bureau  of  Alcohol,  Tobacco,  and  Firearms  Control,  BATF,  for 
new  regulations  to  allow  metric  packaging.  BATF  agreed,  and  the  industry  used  that 
opportunity  to  reouce  u\  number  of  bottles  in  which  liquor  was  packaged  from  38  to 
an  ultimate  number  of  sev.  The  wine  industry  too  reduced  its  number  of  bottle  sizes 
to  seven.  That  change  has  resulted  in  a  number  of  benefits  to  those  industries  and 
BATF  alike.  Passage  of  this  bill  could  result  in  even  more. 
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•  The  cost. to  the  Industry  to  Implement  metric  was  $21  million,  of  which  60 
percent  was  represented  by  new  labels  and  obsolescence  of  out-moded  bottle  sizes. 
This  amount  represented  less  than  1  percent  of  the  industry's  annual  sales  of  $3  billion. 

•  In  comparison,  the  industry  Is  estimated  to  have  saved  more  than  $8.5  million 
annually  due  to  reduced  inventory  space  requirements  and  cost  savings  realized  through 
economies  of  scale  in  bottle  production.  One  bottle  mold  alone  cost  $15,000  in  1977. 

•  This  industry  tried  to  select  metric  packaging  consistent  with  the  European 
Economic  Cownunity's.  Since  then,  exports  of  wine  and  liquors  have  presented  one 
bright  spot  in  our  balance  of  trade  picture.  In  1986,  wine  experts  increased  15  percent 
over  1965;  liquor  experts  rose  23  percent  in  1986  compared  to  1965-  Metric  packaging 
alone  wasrrt  responsible  for  these  export  increases,  but  it  certainly  didnt  hinder  them. 

•  BATF,  the  government  agency  involved,  realized  savings  because  concreting  its 
twice-tiwnthly  physical  inventories  for  tax  administration  is  much  more  efficient  with 
seven  bottle  sizes  to  work  with  than  38. 

•  If  Congress  passes  H.R.  1964,  BATF  and  the  wine  and  lienor  inctetries  could 
realize  even  more  cost  savings  in  tax  administration  because  taxes  are  calculated  on 
proof  gallons  instead  of  the  titer?  in  which  these  products  are  packaged.  Making  the 
conversions  required  is  staple  for  larger  producers,  but  is  time-consuming  and 
unnecessarily  burdensome  for  smaller  or  fledgling  wine  producers  in  states  such  as 
Florida,  Indiana,  Michigan,  Missouri,  Hew  Jersey,  Hew  Mexico,  Hew  York,  Pennsylvania, 
Virginia,  and  ?ashington,  all  among  the  top  15  wine-producing  states  after  California. 

Another  well-known  instance  of  governmental  metric  use  is  the  Department  of 
Defense,  DoD,  setting  the  year  1990  as  a  target  date  by  when  procurement 
specifications  and  standards  must  be  available  in  metric. 

DoD  notes  three  factors  in  its  decision  to  use  metric.  One  is  the  longevity  of 
current  weapons  systems.  A  system  on  the  drawing  boards  right  now  still  might  be  in 
use  30  years  after  its  introduction  -  to  the  year  2035  for  a  ship,  for  example.  The 


2 


913 


second  factor  Is  related  to  the  first  -  the  availability  of  parts  to  service  or  repair 
long-lived  weapons  systems.  In  the  future  when  US.  industry  is  metric,  DoD  expects  it 
will  be  a  great  waste  of  taxpayers'  dollars  to  set  up  one  production  line  specifically  to 
supply  inch/pound  parts.  The  third  factor  in  DoD*  decision  is  our  NATO  allies'  use  of 
metric,  because  it  is  desirable  for  American  materiel  be  inter-operable  by  European 
personnel. 

One  metric  weapons  system  on  DoD*  drawing  board  is  the  Army's  Light  Helicopter 
Family,  LHX,  a  $*5  billion  project  which  will  result  in  5,000  vehicles.  This  one 
helicopter  will  replace  four  different  vehicles  currently  in  use. 

The  metric  dimensioning  of  the  LHX  entails  benefits  to  both  the  contracting 
companies  and  governmental  department  involved  in  its  production. 

•  The  contracting  teams  are  designing  the  engine  for  maximum  ease  of 
maintenance.  The  final  engine  design  may  require  as  few  as  one  or  two  bolts  for 
disassembly  from  the  airframe.  The  current  helicopters  the  LHX  replaces  require,  as 
many  as  200  hand  tools  for  complete  engine  disassembly.  The  LHX 
is  designed  to  use  less  than  half  that*  quantity. 

•  Its  contractors  believe  they  will  be  able  to  find  foreign  markets  for  the  metric 
LHX  engine  which  would  not  be  available  for  an  inch/pound  engine.  This  could  result 
in  lower  unit  costs  per  engine.  Often  foreign  sales  of  this  type  require  an  offset  - 
that  is,  son*  foreign  manufacture  of  the  item.  This  offset  would  lot  be  possible 
without  nwtrt-.  And,  it  may  be  possible  for  the  contractors  to  trade  tt.a  offset  for  a 
lower  uMt  price  per  engine  for  complete  US.  manufacture.  If  so,  this  will  result  in 
retention  of  or  an  increase  in  US.  jobs. 

The  contractors  involved  expected  a  high  cost  for  training  and  parts,  but  have 
found  the  reality  is  much  different.  Contractors  have  found  one  15-  or  20-hour 
training  course  is  sufficient  to  teach  shop  level  and  machine  operators  all  the  metric 
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they  need  to  know.  They  found  their  costs  for  metric  hand  tools  minor.  They  found 
US.  suppliers -for  both  their  metric  tooling  and  fasteners. 

In  fact,  a  study  made  for  the  Department  of  Defense  proj^s  the  cost  of  proAjcing 
the  LHX  in  metric  most  likely  will  add  only  three-tenths  of  1  percent  to  its  overall 
life  cycle  costs,  and  may  add  less,  for  an  engine  which  is  considerably  easier  to 
maintain  and  more  useful  than  its  predecessors. 

A  third  example  cf  government-private  sector  cooperation  with  a  rationalized  and 
beneficial  metric  result  is  the  HUM  Program,  devised  by  the  Department  of  Agriculture 
and  the  United  Fresh  Fruit  and  Vegetable  Association.  HUM  refers  to  more  efficient 
produce  containers  designed  on  the  principle  of  Modularization,  Unitization,  and 
Metrication. 

In  the  early  1970s,  surveys  reveled  as  many  as  500  different  container  sizes  used 
for  shipping  fresh  produce,  forking  together,  the  Department  of  Agriculture  and  trade 
association  specified  a  standard  pallet  size  at  100  by  120  centimeters  (ko  by  48 
indies).  Using  as  rew  as  20  different  container  sizes,  this  standard  pallet  size  can  be 
loaded  in  ik  to  20  efficient  patterns. 

The  result  has  been  a  reduction  in  what  used  to  be  three  common  problems  in 
produce  shipping:  unbalanced  loads,  box  collapse,  and  spoilage,  with  damage  to  the 
fragile  contents  resulting  in  losses  to  growers,  shippers,  and  purchasers. 

One  growers?  group,  the  Florida  Tomato  Committee,  now  estimates  75  percent  of  its 
mariners  use  HUH  boxes.  They  are  reinforced  to  withstand  damage  during  mechanized 
shipping  and  unloading.  Stacked  more  efficiently  in  one  of  the  approved  pallet 
configurations,  ventilation  is  better.  And  the  growers  have  realized  cost  savings  in 
transportation  because  the  pallets  are  loaded  on  a  truck  in  k  to  5  minutes,  whereas  it 
used  to  take  an  hour  to  hand-stack  a  load. 
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With  85  percent  of  their  exports  destined  for  Canada  and  the  other  15  percent  for 
Europe,  metric^compatible  bores  also  have  been  helpful  in  enabling  the  tomato-growers 
to  retain  their  export  markets  as  well. 

One  customer  who  appreciates  the  savings  in  labor  and  warehousing  resulting  from 
HUM  Program  is  the  Department  of  Defense,  which  has  advised  its  buyers  and  produce- 
growers  it  accepts  and  encourages  shipments  in  HUH  containers. 

Produce-inoVstry  sources  also  expect  some  industry  segments  may  realize  cost 
savings  due  to  economies  of  scale  in  their  container  purchases  as  they  progress  to 
fuller  use  of  HUH  bores. 

The  benefits  of  metric  will  not  stop  at  the  federal  level  but  also  will  spread  to  the 
state  level,  particularly  in  education,  with  passage  of  H.R.  196*.  As  you  know,  many 
states  today  are  up-grading  their  education  systems  in  response  to  the  report  A  Nation 
at  Risk,  published  by  the  National  Commission  on, Excellence  in  Education  in  1933.  The 
nation's  educational  system  likewise  responded  to  passage  of  the  "Metric  Conversion 
Act  of  1975":  teachers  now  present  both  metric  and  inch/pound  in,,  their  curriculum. 
Yet  American  children's  measurement  skills  umain  extremely  poor:  the  Second 
International  Mathematics  Study,  conducted  in  1981  and  1982,  showed  U.S.  eighth- 
graders  ranked  well  below  the  25*  percentile  in  measurement  skills.  Out  of  students 
tested  in  20  countries,  only  those  in  Swaziland  and  Nigeria  performed  worse.  How 
much  better  would  our  children  learn  measurement  if  they  could  concentrate  on  only 
one  system,  if  teachers  could  instruct  in  only  one  system,  if  publishers  could  present 
only  one  system,  instead  of  dissipating  their  efforts?  Not  only  would  our  children 
learn  metric  and  measurement  better,  but  textbook  publishers,  test  preparers,  and 
teaching  aids  suppliers  could  save  money  and  pass  those  savings  on  to  the  local  school 
districts  if  they  concentrated  on  only  one  system.  And  ou  teachers  v**ould  know  they 
had  prepared  their  students  better  for  meaningful  employment.  Today  it  is  recognized 
the  brightest  employment  potential  lies  in  high-technology  jobs  -  and  metric  is  the 
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measurement  system  of  high  technology.  To  fail  to  teach  measurement  well, 
particularly  metric  measurement,  is  to  disenfranchise  our  students  of  a  vital  skill 
necessary  ft/"  their  future  success. 

There  are  other  examples  of  government  metric  use. 

The  Interior  Department's  U.S.  Geological  Survey  is  completing  a  very  precise 
readjustment  called  the  Nor*  American  Datum  of  1983  for  the  270,000  horizontal 
control  points  of  the  National  Geodetic  Reference  System.  Of  the  34  states  involved 
in  this  very  precise  work,  over  65  percent  have  chosen  to  measure  in  the  metric 
system. 

Congress  a'  will  consider  in  this  Session  passage  of  a  draft  Conversion  of  the 
Tariff  Schedu  »  of  the  United  States  into  the  Nomenclature  Structure  of  the 
Harmonized  System.  If  adopted  this  system  will  align  the  United  States  with  the 
majority  of  the  rest  of  the  world  in  reporting  import  and  export  tariff  and  statistical 
data  in  metric  units.  These  reports  are  prepared  by  another  Treasury  Department 
agency,  the  U.S.  Customs  Service.'  If  one  thinks  of  metric  as  a  decimal  system,  it  is 
not  surprising  the  Treasury  Department  is  so  advanced  in  its  use,  since  the  Treasury 
also  is  responsible  for  one  very  commonly-used  metric  system  —  our  currency. 

Kany  industries  in  the  private  sector  already  enjoy  the  advantages  of  metric  use  — 
increased  engineering  efficiency,  improved  coordination  of  multi-national  operations,  an 
opportunity  to  rationalize  inventory  and  operations,  and  improved  export  potential  and 
competitiveness.  Shy  should  the  U.S.  Government  deny  itself  these  same  advantages? 
Vith  passage  of  HJ*.  1964  our  Government  too  can  enjoy  these  same  benefits. 
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Focus  on  international  trade 


New  metric  markets,  ventures 
encourage  domestic  use  " 


The  LWted  States'  international 
trsde — exports,  sow  abroad  and  m> 
ports,  sow  to  us— has  been  described 
as  one  c4  trie  enoxrawr^  doves 
the  metric  train.  The  United  States 
comprises  the  largest,  angfr 
language,  developed  market  n  the 
world  and  te  one  of  only  three  offi- 
cial noTKnetnc  countries  (see  "here 
&  abroad." page  5} 

The  US  mported  more  than  $320 
bBbon  worth  of  goods  from  January 
through  October,  1966.  and  n  turn  ex- 
ported more  than  $180  tattoo  to 
overseas  markets,  an  increase  In  ex- 


ports of  1  percent  over  the  same  c 
period  the  preceding  yearr  but  none- 
theless resulting  In  a  lOmonth  trade 
deficit  jot  1140  Whoa  accorrjng  » 
figures' prepared  by  me  Intemabcal 
Trade  Adrtfn^raticofrTA),  US-  " 
Department  of  Oommefc*  (OoCX 
Washington,  DC*    *&-v  " 

Products  manufactured  lor  foreign 
trade  are  an' important  component  of 
the  Gross  National  Product  (GNPX  kv 
cr easing  from  ^percent  between 
1940  through  1 970  to  Z2  percent  of 
the  GNP  h.1982  accorcmg  to 

See  "Trade.  '\page  5 


Cotton  gin  manufacturer  ack>pts 
metric  to  reflect  foreign  demand 


*Jthough  considered  a  "smafl" 
business— 425  employees— Lummus 
Industries  he,  Columbus,  George,  te 
one  of  the  world's  two  largest 
manufacturers  of  cottrrv  and  nan 
made-fiber  gaming  and  handhog 
eojjpment 

Because  hail  or  more  of  its  annual 
sales  are  made  in  foreign  markets 
and  the  company  believes  it  w91  gtve 
them  an  advantage  in  those  markets, 
Lummus  is  n  the  tatte!  implementa 
ton  <  ages  of  a  voluntary  conversion 
to  the  manufacture  of  its  products  n 
the  metric  system  its  decision 
already  has  borne  (rut  in  an  ntema* 
tonal  joint  venture  described  below 
which  wiS  enhance  the  marketability 
of  the  company's  products 

The  cotton  "gm.M  invented  by  Eb 
Whitney  in  the  late  1700's.  separates 
cotton  seeds  from  fibers,  and 
nowadays  also  refers  to  the  factory  in 


which  cotton  Is  processed  Such  a 
plant  includes  an  unloaotng  system, 
fans  to  carry  the  raw  cotton  boils  to  a 
dryer,  as  many  as  six  gns  which 
remove  the  seeds  and  other  impuri- 
ties and  then  mt  from  the  cotton 
fibers,  and  a  baler  wtfsh  compresses 
tie  fiber  into  a  rectangle  weighng 
218.2  kg  The  dryirigcteantn^baSng 
process  also  includes  centrfugal  fans 
to  remove  impurities,  blowers  for 
transporting  mem  elsewhere  (the  cot- 
ton seeds  and  husks  often  are  re- 
cycled as  either  cattle  feed  or 
tighteners  for  the  southern  U£  *s 
heavy  day  sofl).  air  po3utkx>  control 
equ^ment.  belts  on  which  the  fin- 
ished bales  travel  and  machinery  to 
move  mem,  arid  electronic  devices  to 
control  plant  operations.  The  world's 
most  advanced  processing  plant, 
which  Lummus  butt,  is  located  n 
California  ano  has  the  capacity  to  prr> 


CWc*go  fn  November 
selected  for  Conference 

ANMTs  13th  Annual  Conference 
has  been  siated  for  the  Ramada 
O'Hare  HoteL  Chicago,  ffenofe,  run- 
rung  two  fuO  days,  November  3-4 
(Tuesday  and  Wednesday).  1937 

Board  Chairman  K.Y  Taylor, 
North  American  Toot  Company, 
South  Bdort,  ISnote.  Conference 
Ptannaig  Committee  Chairman  Paul 
Woessner,  The  SEC  Companies, 
Oakbrook.  IU  Board  Member  Or 
David  GoWman.  Argome  National 
Laboratories,  Argonne,  IU  and 
ANMC  Staff  Member  Jane  Hoeand 
met  in  November  for  nrtial  plan- 
rang  and  site  and  date  selection. 

Future  Metric  Reporter  Issues 
wifl  detail  trie  Conference  theme, 
format,  agenda,  and  speakers. 
Watch  for  further  n  format  on'  O 


duce  such  bales  at  the  rate  of  one 
per  slightly  less  than  70  seconds— 51 
bales  an  hour 

Fach  separate  gm  or  fun  plant  Lum- 
mus makes  is  custom-butt  to  the  cus- 
tomer's specifications,  because  cot- 
ton fiber  varies  accorolng  to  the  type 
grown,  fiber  length,  the  climate,  and 
the  speed  with  which  the  customer 
See  "Lummus," page  7 
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Q.T.  Underwood 

G.T.  f  •Gerry  ')  Underwood  brines  a 
long  history  ot  personal,  private-,  and 
pubic-sector  experience  to  hte 
membership  on  ANMCs  Board  ol 
Directors,  • 

An  Arizona  native.  Underwood 
spent  much  ot  his  cbldhood  in  Mex- 
ico where  he  teamed  tnerrxrtric 
system.  He  earned  a  Bachelor  ot 
Science  In  Industrial  Engineering  from 
the  University  ot  Southern  Cakfomia 
and  began  his  career  5n  the  etectroo- 
tes  industry,  earning  as  weS  ha 
license  as  an  ktvestment  counselor. 

Uocferwood  joined  Deere  &  Com- 
pany. Mofioe.  canoes,  in  the  late 
1950's.  A  significant  portion  ol  his 
early  career  with  the  farmmachinery 
manufacturer  was  spent  in  Lain 
America  and  Europe,  he  then  became 
manager,  of  Deere's  engineering 
standards  aominist  ration,  working  to 
integrate  its  foreign  and  American 
functions.  Because  usmg  two  different 
measurement  systems  led  to  ineffi- 
ciency. Deere  decided  to  convert  to 
the  metric  system,  and  Underwood 
coorcSnated  the  company's  success- 
ful transition  to  metric 


During  this  ume  he  chaired 
ANMC  s  Construction  &  Agricultural 
Equipment  Sector  Ccmmrrtee  and 
served  cn  the  Board;  he  afco  was  a 
member  of  the  American  National 
Standards  Institute's  International 
Standards  CoundJ  and  of  the  Society 
of  Automotive  Engineers.  In  February. 
1964  he  was  named  Director  of  the 


US  Department  of  Commerce's  Of- 
fice of  fc'etnc  Programs:  he  also  has 
been  responsible  lor  the  Department's 
efforts  m  ccorrjnatjng  international 
researtfi-arvWevetopment  programs. 
Following  a  determination  his  Board 
membership  posed  no  conflict  of  in- 
terest with  government  service,  he 
resumed  a  seat  on  the  Board  whon  a 
vacancy  occurred  last  year 

It  is  'jnnecessary  for  mo  U  S  to 
adopt  a  mandated  tmetabte  for 
metric  transition  because  as  world 
markets  develop,  the  private  sector 
wtf  adopt  metnc  due  to  increased  in- 
volvement, communication,  and  inter- 
dependence wrth  them,  he  believes 
He  ports  ou.  the  "social"  side  of 
metric,  for  example,  dual-marked 
highway  signs,  rs  less  important 
because  as  metric  becomes  the 
predominant  business  measurement 
system,  a  "setf-reguiatng"  environ- 
ment will  emerge  in  which  people 
team  metric  as  they  need  to  use  it. 

Underwood  and  hts  wife  Mane  are 
the  parents  of  two  daughters.  Lynn,  a 
physician  currently  conducting 
research  in  Northern  Ireland,  and 
Keri.  an  insurance  company  attorney 
tying  in  St  Lous.  Missouri  0 
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Tr»  u*thc  Aepcyrw   an  oflicitr  pubtc* 
ton  of  tftt  Amtftctn  Htvccti  Mttric 
Counci.  1010  Vermont  Avt  NW,  Sutt 
320.  WMfUngton.  DC  20005  (202) 
62*5757  C1M7. 

ANMC  wtfccmtt  th«  txprmfcn  ol 
oWjjtr*  viewport*,  utfm  ottwfwb# 
SUMS,  tr*  cotton*  txprMMd  in  ft* 
Uftrlc  Report*  art  not  r*c*$3*fty  «p- 
proved  o»  wxtorMd  by  ANMC 


puzzles 


Because  many  subscribers  may 
have  received  the  January  Metnc 
Reporter  late  due  to  heavy  pre-  and 
post  Holiday  mail,  the  dead&ne  for 
submission  of  the  answers  to  either 
of  the  puzzles  which  appeared  m 
that  issue  has  been  extended  by 
one  month  (see  MR  1987H, 
par**)- 

Remember,  the  first  two  correct 
answers  to  the  acrostic  or 
mathematical  puzzles  writ  earn 
their  submrttors  a  famous  ANMC 


"drink  metric"  coffee  mug  So  if 
you've  hart -way  calculated  the 
answers  to  either,  you'll  want  to 
complete  and  send  them  in  as 
soon  as  possible  ANMCs  address 
appears  at  the  left  Please 
remember  to  include  your  name 
and  mailing  address  with  your 
answer 

But  don't  delay— this  rs  your  last 
opportunity*  The  answers  absolute- 
ly, positrvely  will  appear  m  the 
March  issue!  □ 
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Federal  Metric  Coordinators 

Thelist  betowteof  key  US  agency  and  department  Metric  Coordinators.  wtx>  also  are  members  of  the 
Metrication  Operating  Cornmrttee  Please  keep  in  mnd  Federal  personnel  and  telephone  numbers  are  sublet  to 
change,  the  ftstng  iscurrent  as  of  January  1, 1987  II  you  need  more  information  on  Federal  metnc  policies 
pfease  contact  the  Office  of  M-itnc  Programs  at  (202)  377-3036 

Agency 

DeptVAgt  culture 
Dept  ./Commerce 
Dept -defense 
DeptvEducation 
DeptVEnergy 

DepiTHealth  and  Human  Services 
OeptTHousmr  and  Urban  Development 
OeptTIntenor  • 
Dept /Justice 
OeptAabor 
DeptJState 
Dept  ./Transportation 
Deptflreasury 

Central  Intefligence  Agency 
Commodity  Futures  Trading  Commission 
Consumer  Product  Safety  Commission 
EnvironmentaJ  Protect  ton  Agency 
Export -Import  Bank  of  the  US 
Federal  Communications  Commission 
Federal  Emergency  Management  Agency 
Federal  Mantme  Commission 
Federal  Reserve  Board 
Federal  Trade  Commission 
General  Services  Administration 
Government  Printing  Office 
Interstate  Commerce  Commission 
Library  of  Congress  ' 

National  Aeronautics  and  Space  Administration 
National  Science  Foundation 
Nuclear  Regulatory  Oxrvnlssico 
Small  Business  Administration 
Smithsonian  Institution 
Tennessee  Valley  Authority 
United  States  Information  Agency 
I'S  International  Trade  Commission 
U  S  Postal  Service 
Veterans  Admratration 

Office  of  Science  and  Technology  Policy 
Office  of  Special  Trade  Representative 

•All  tetephone  area  cooes  are  (202)  unless  otherwise  indicated 


Contact 

Telephone 

Dr.  Clare  1  Harris 

447-4423 

Gerald  T  Underwood 

Col  Thomas  E  Mansperger 

695-7915 

William  J  Phcflps 

C  Warren  Devereux 

John  Taylor 

485-0160 

David  C  Moore 

755O640 

Roger  Foster 

3434281 

Harriet  Rsner 

633-1426 

Donald  E  Lemmon 

523-6073 

Peter  E  Gurvm 

2353689 

Byron  L  Nupp 

366-5442 

SF  Timothy  Muffen 

3760413 

Anthony  Zaia 

281-8131 

Donald  L  Tervoick 

254  7556 

James  1  Price 

(301)  492-6494 

Oeran  Pasha  van 

4758936 

AJbert  H  Hamilton 

5664652 

Frank  L  Rose 

653^288 

Henry  Tovey 

646-3540 

Newton  Frank 

523-5874 

Michael  1*3*0 

452-3415 

Stephen  EWund 

376-2891 

Mary  McKefl 

557-1930 

George  CoUms 

575-2873 

Edward  E  Guthene 

275-7480 

Floyd  D  Hednck 

287-8605 

Richard  H  Weroten 

453-1871 

NormanCapian 

357  9618 

Karl  Golfer 

443-7991 

Sheryl  J  Swtrt 

634-6128 

JaneGfaser 

357^3101 

0  Wesley  Daltcn 

(615)  751  2831 

Charles  N  Ca-^stro 

4858676 

"Viand  Heg"tf>otham 

5230146 

Frankbn  J  Thurston 

(301)  44^6266 

Richard  W  Echoff 

233-3306 

Lee  Rrvers 

395-5052 

DonaldS  Abetson 

395-3063 

f*,»utfylM7 
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OMP  reports 

Editor**  not*:  This  month's 
"OMP  report"  was  prepared  and 
submitted  by  Ruben  H  Motor  on 
behalf  of  toe  United  States  Inter- 
national Trade  Commission's 
Metric  Coordinator,  Erland  Hegsrh 
botham,  Director  of  the  Office  of 
Industries.  Questions  you  may  have 
about  this  Important  metric  change 
may  be  referred  to  Motor  at  (202) 
724-1732. 

Conversion  of  tariffs 
to  metric  measures 

In  response  to  a  request  by 
President  Reagan  m  September, 
1981.  the  U.S.  international  Trade 
ConvrtssJon  published  a  draft  Coo 
version  of  the  Tariff  Schedules  of 
the  United  States  «to  the  Nomen- 
clature Structure  ol  the  Har- 
monized System  in  June,  1983  The 
conversion,  intended  to  replace  the 
current  Tariff  Schedules  of  me 
United  States  Annotated  (TSUSA) 
beginning  January  1, 1988.  was  up- 
dated and  republished  in  Septem- 
ber, 1984.  and  again  in  November. 
1966.  As  part  of  his  request,  the 
President  directed  that  units  of 
measurement  be  converted  to 
metric  units.  In  the  conversion 
process,  the  Trade  Commission 
solicited  and  received  suggestions 
from  the  private  sector.  Induing 
the  American  National  Metric 
CouncJ.  and  various  interested 
government  agencies 

The  converted  tariff  schedule  is 
in  the  format  of  the  proposed  "Har 
monized  Commootty  Description 
and  Cooing  System,"  ccmmon/y 
known  as  the  KS  The  proposed 
HS  was  developed  by  the  Customs 
Cooperation  Council,  an  inter* 
national  customs  organization 
based  m  Brussels.  Beigtum  it  is 
expected  that  an  the  United  States' 
ma£r  tracing  partners,  including 
Canada,  the  European  Community, 
and  Japan,  wiU  adopt  the  HS  for- 
mat for  their  tariff  schedules  at  the 
same  time  as  the  United  States 
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After  World  War  II.  a  number  of 
commodity  classification  systems 
emerged  for  the  purpose  of  report- 
ing production  and  trade  of  agricul- 
tural, mtortg.  and  industrial  prod- 
ucts. Most  countries  adopted  either 
the  Brussels  Tariff  Nomenclature 
(BTN)  or  the  Standard  International 
Trade  Classification  for  the  basts  of 
imposing  customs  duties  and  col- 
lecting trade  data,  most  of  thorn 
employed  metre  units  of  measure- 
ment. However,  a  few  countries,  in- 
cluding the  United  States  and  Can- 
ada, developed  their  own  unique 
product  classification  systems,  us- 
ing primarily  tachJpound  units  of 
measurement.  Canada  since  has 
converted  to  metric  units  for  most 
of  its  products  and  dual  reporting 
for  the  remainder.  Each  classifica- 
tion system  is  raojcaOy  different 
from  the  other,  the  Harmonized 
System  (which  is  based  primarily 
on  the  BTN)  is  an  attempt  to  stand- 
arolze  mtematiorvM  reporting  of 
trade 

In  the  Tariff  Schedules  of  the 
United  States  (implemented  on 
August  31, 1963).  the  five-digit  tariff 
rate  lines  provide  the  legal  descrip- 
tions and  tariff  rates  for  imported 
articles.  T«  numbering  and  prod- 
uct scope  of  ~«*>i  five-digit  items 
can  be  changed  only  pursuant  to 
statutory  authority  For  statistical 
purposes,  certain  frve-c*grt  rate 
lines  are  subdivided  by  adding 
twotfgf  statistical  suffixes.  These 
severnSgit :  statistical  annotations 
have  no  legal  force  and  are  subor- 
dinate to  the  five-digit  classification 
scheme  As  m  the  current  TSUSA. 
the  proposed  conversion  has  legal 
rate  toes  (at  the  tervdigrt  level)  and 
statistical  annotations  (at  the  ter> 
dtgrtleveO- 

For  about  96  percent  of  the 
t0.735  eight-cSgrt  Items  m  the  U  S 
converted  tariff  schedule,  U»e  units 
of  quantity  are  either  in  metric 
units  or  absent  (i  e ,  Imports  are 
reported  m  >rms  of  value  only). 
Another  3  percent  have  dual 
reporting  units,  one  of  which  is 
metric  and  the  other  inctvpound 


The  remaining  1  percent  are  in 
incrvpound  units  only. 

Units  of  quantity  that  have 
metric  designators  are  limited 
primarily  to  mass  (weight):  tons  (l). 
kilograms  (kg),  and  grams  (g): 
length  meters  (m),  centimeters 
(cm),  and  r  «ibmeters  (mm),  area 
square  meters  (m1)  and  square 
centimeters  (cm1);  and  volume 
cubic  meters  (ntf).  cubic  centi- 
meters (cm*),  and  liters  (I). 

Products  in  the  converted  tariff 
schedule  that  have  two  separate 
units  of  quantity  designations  for 
the  »ame  items  (metre  and  inch/ 
pound)  are  limited  to  articles  of  ap- 
parel and  clothing  accessories  In 
most  cases,  "kilograms"  and 
"dozen"  are  assigned  to  each 
eight-digit  item  number 

The  most  often  cited  ricrvpound 
designation  for  units  of  quantity  n 
this  document  are  (1)  barrels  (bbf). 
for  crude  and  retired  petroleum 
oJs.  oil  obtained  from  bituminous 
minerals,  and  certain  other  liquid 
and  gaseous  products,  (2)  kilowatt- 
hours  (kWh).  for  etecirc  energy:  (3) 
dozen  (doz ),  for  hats,  headgear, 
mouth  organs,  frames  and  mount- 
ings for  spectacles,  goggles,  and 
ssmdar  products,  (4)  dozen  pairs 
(dot  prs.)  for  gloves,  mittens,  mitts, 
and  lenses  for  corrective  spec- 
tacles, (5)  dozen  pieces  (doz.  pc* ). 
tor  tableware,  kttchenware.  toilet 
articles,  and  sxnUar  Kerns,  and  (6) 
gross,  for  bottles,  Jars,  dothespms. 
nursing  nipples,  and  other  similar 
articles 

The  implementation  of  its  tanff 
schedule  in  the  HS  format  will  align 
the  United  States  with  ihe  majority 
of  the  rest  of  the  world  with 
respect  to  using  metric  units  of 
measurement  in  reporting  imports 
and  exports  for  tariff  and  statistical 
purposes  Considering  that  the 
vawe  of  UvS  imports  for  consump- 
tion In  1965  reached  S343  6  WJion, 
the  conversion  of  the  TSUSA  to  the 
use  of  metric  measures  will  have  a 
considerable  Impact  on  the  In- 
creasing use  of  the  metric  system 
See  "OMP reports." page 5 
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"OMP  reports,"  from  page  4 
in  me  United  States,  Thra  b  consa- 
tent  with  the  spirit  of  the  Metric 
.  Conversion  Act  ot  1975.  which 
states.  ".Jhe  poBcy  of  the  United 
States  shafl  be  to  coortfnate  end 
plan  the  Increasing  use  ot  the 
metric  system  h  the  United 
States^'  0 


Brunei 

..Arid  then  there  ware  two. 

Developments  In  the  Sultanate  of 
Brunei  tncScate  the  world  soon  wU  be 
reduced  to  two  countries  which  are 
not  mandated  to  use  the  metric 
system  (See,  "Brunei  Burma.  US. 
remain  as  three  non-metric  bottoms, " 
MR  19S6412) 

Until  recently  Brunei,  in  addition  to 
the  US.  and  Burma,  has  been 
counted  as  a  country  not  uJng  the 
metric  system.  However,  according  to 
recent  correspondence,  "in  Jury. 
1986.  it  was  officially  announced  that 
the  metric  system  would  be  used  tor 
mo  whole  country  and  an  official 
launching  ceremony  Is  proposed  for 
Jury  1987  There  win  be  a  proposed 
period  of  five  years  after  the  launch  of 
tn«  system  to  enable  lay  people  to 
1  amrfiartze  themselves  with  day-to-day 
use  of  the  system  to  ensure  that  a& 
the  organisation's)  go  metric.  " 

The  letter,  dated  December  7, 
1986,  te  from  Brunei's  Permanent 
Secretary  0~echnical)r  Mnstry  of 
Development,  Maial  Ah  MaJai  Kj 
Othman,  to  Ernst  Lange.  Huntsvwie. 
Alabama,  a  member  of  the  U  S 
Metric  Association,  who  forwarded  it 
to  the  Office  of  Metric  Programs.  U  S 
Department  of  Commerce 

The  Secretary's  letter  indicates 
several  government!  departments 
and  educational  hsf*  it  ions  already 
are  In  the  process  of  converting, 
which  was  mandated  by  legislation, 
the  "Weights  and  Measures  Enact- 
ment. 1983  " 

New  Jersey 

Make  that  one  and  ,980  countries 
The  Senate  and  General  Assembly 
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of  that  State  have  passed  and  its 
Governor  signed  legislation  which 
read:  in  part,  -The  inch-pound  system 
of  weights  and  measures  in  custom- 
ary use  In  the  Un«ed  States  and  the 
metric  system  or  System  Internet/oral 
(SO  ot  weights  end  measures  ere 
foknfy  recognized  and  one  or  the 
other.  cfbotrx..sh*nbeu$edforafi 
purposes  in  this  Stare...  :t  Is  the  intent 
of  the  Legislation  that  nothing  In  thts 
section  shax  mandate  the  exclusive 
use  of  SI.  however,  tts  use  wrthln  mis 
State  is  encouraged...  (emphasis 
addedT 

The  legislation  was  sponsored  by 
Senators  lee/ma  Brown.  Frank  X. 
Graves.  Jr.,  the  (ate  John  P.  Cautfield. 
and  Paul  Contdto:  in  the  Assembly  its 
sponsors  were  Robert  J  Martin  and 
Frank  M.  Petty  The  legislation  was  a 
bipartisan  effort,  since  New  Jersey's 
Senate  is  controlled  by  Democrats 
and  the  Assembly's  majority  and  the 
Governor  are  Republican 

MOC/1CMP 

The  Metrication  Operating  Commit- 
tee, the  working  arm  of  the  govern- 
ment's Interagency  Committee  on 
Metre  Policy  and  whose  members 
are  the  39  Federal  M*tnc  Coor- 
tfnators.  held  its  Executive  Board 
meeting  on  December  to,  1986 
Among  other  issues  addressed  at  the 
meeting  were  these  developments 

•  Follovnng  the  Chernobyl  nuclear 
reactor  accident,  confusion  resulted 
from  nonstandard  reporting  of  radia- 
tion umts  Two  efforts  are  under  way 
to  develop  standard  International 
metric  units  to  correct  thts  situation 
The  Oak  Ridge  National  Laboratory 
has  submitted  a  proposal  to  the 
Department  of  Energy  to  study  means 
of  agreement  on  standard  radiation 
units  for  federal  and  prrvate-sector 
use.  the  President's  Science  Adviser's 
staff  has  created  an  interagency 
'atfation  research  group,  including  a 
metric  subpanel  chaired  by  ANMC 
Board  Member  Dr  David  Goldman,  to 
examine  thts  issue 

•  Indications  are  field  service 
equipment  for  the  Ught  Helicopter 
Family  (LHX)  win  be  metric  and 


repair  personnel  voH  use  metric  tools 
LHX-speahc  depot  items  will  be 
metric,  standard  depot  items  and 
repair  will  be  metric  or  inchfrxjund 
based  on  turnaround  time,  needs, 
and  cost 

•  Its  Metrication  Steenng  Group 
(MSG)  Is  preparing  a  draft  revision  ot 
the  Department  of  Defense  (DoD) 
metric  policy  to  state  an  elements  of 
new  designs  win  usejnetnc  and  pro- 
curements of  new  systems  will  con- 
sider using  metric  when  it  is  m  DoO's 
best  Interests.  In  MSG'S  revised 
policy  draft,  non-metric  use  will  have 
to  be  Justified 

nhs 

The  National  Technic*'  Information 
Service  (NT1S)  is  making  available  for 
purchase  "Guidelines  for  Metric  Tran- 
sition of  Computer  Software,"  original- 
fy  prepared  by  ANMCs  Data  Process 
mg/Office  Equpmenl  Sector  Commit- 
tee and  adopted  by  the  General 
Services  Admntstration  as  a  General 
Information  Resources  Management 
Regulation  (see  "here  4  abroad. "  MR 
1986-V2) 

To  order,  you  may  write  NTIS.  6285 
Port  Royal  Foad.  Springfield.  Virginia 
22161 .  or  can  (703)  4874650  The 
price  ts  59  95  per  copy:  NTIS  accepts 
orders  charged  to  Visa,  MasterCard, 
or  American  Express  credit  cards 
Rush  service  is  available  at  a 
oremium  m  addition  to  the  document 
cost 

When  ordering,  please  be  sure  to 
include  the  NTIS  document  access 
code  number  PB  86-2402 15/AS  □ 


'Trade,"  from  page/ 
esearch  statistics  in  "The  Role  of 
Metric  nUS  Exports, '  a  report  pre- 
pared by  J  F  Coates.  Inc ,  Washing- 
ton, D  C .  for  the  U  S  Metric  Board 
and  issued  ultimately  by  the  DoC's 
Office  of  Metric  Programs 

According  to  the  same  source, 
measurement-sensitrve  products  ac- 
count tor  one-half  to  two-thirds  ($100 
to  $200  billion  annually)  of  U  S  ex 

See  "Trade  "page  6 
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"Trad©,"  from  page  5 
ports,  a  percentage  which  has  re- 
mained constant  smce  1955  The 
report  notes  tranced  Industrial  na- 
tions. aX  of  wNch  are  metric,  buy  60 
percent  of  U£.  exports.  Again,  about 
ha»  ot  what  we  import  is  measure- 
ment-sensitive. Induing  oU  and  other 
bulk  commodities,  and  about  hart  of 
what  we  Import  comes  from  devel- 
oped, metric  countries. 

TheU.S  rade  deficit  is  of  great 
concern  to  businesses,  patricians, 
and  economists  because  It  represents 
the  loss  of  capita)  and  jobs—and 
ultimately  tax  revenues— to  the  U  S 
domestic  economy.  In  a  November 
27, 1986  article  m  the  Washington 
Post,  Incoming  Senate  Finance  Com- 
mittee Chairman  Uoyd  Gentsen  (0  TX) 
frfcated  one  of  the  Canmittee's  first 
priorities  In  the  upcoming  Session  wiH 
be  ''nor^p^otectfonist',  trade 
legislation 

The  United  States  doas  not  regard 
use  of  or  demand  for  metric  products 
as  a  trade  barrier,  says  Donald 
Abelson.  [vector,  Technical  Trade 
Barriers.  Cffice  of  the  United  States 
Treo>  Reptt£c*wrve.  Washington, 
0  C  An  allegation  that  n.rtnc  is  a 
trade  barrier  is  naive  at  tv>st  because 
one  of  a  nation's  sovereign  rights  is  to 
choose  its  own  measurr/nent  system, 
a  more  significant  element  of  norv 
metnc  use  Is  that  if  a  business  wishes 
to  export  its  products  it  must  meet  us 
markets'  demands,  he  says 

in  addrtion  to  those  long^estab- 
kshed  trends  which  promote  metric 
use  in  international  trade,  new  trends 
are  emerging  which  tend  to  further 
encourage  its  use 
New  markets 

The  US  has  been  a  ieao>g 
developer  of  technology,  which  in- 
creasingly is  expressed  n  tha  metric 
s,stem  Fields  m  which  the  U  S  has 
been  domnant  nclude  autos  (now 
nearly  tOO  percent  metric),  fa  m 
machnery  (metric  and  mch/pouod 
mixed).  chemical*,  including  agncui 
tural.  industrial,  and  pharmaceutical 
Increasingly  packaged  m  metric), 
aerospace  (not  metric),  and  defense 
{begwung  to  become  metric) 

6/metrtc  reporter 


Markets  Jvr»ch  show  potential  for 
increased  US  participation  include 
talecornmunications.  btotechnoJogies 
and  mecical  and  biomedical  engineer- 
ing; new  energy  technologies, 
chemicals,  partcuiarty  value-added 
specialty  chemicals  made  from  raw 
materials,  space  manufacture,  and 
services,  particularly  construction  and 
engrteenng.  except  fcr  domestic  con- 
struction, nearly  eJt  are  mcreasmgfy 
metnc,  accordmg  to  the  report 
The  Europoan 
Economic  Community 

Nearly  ait  non^ommuntst  Euro* 
pen  nations,  with  a  few  exceptions 
such  as  Switzerland,  belong  to  the 
European  Economic  Community 
(EEC)  The  EEC's  imports  to  the  U  S 
run  about  $70  Wion  per  year,  15  to 
20  percent  of  the  total,  wMe  our  ex 
ports  to  the  EEC  run  to  $50  bell  on  per 
year,  about  25  percent  of  the  total 

On  February  28. 1979  the  EEC 
Council  issued  a  Directive 
establishing  metric  as  the  only  legal 
measurement  system  in  the  Com* 


muruty  after  December  31, 1989,  with 
"derogations''  (exceptions)  for  certain 
British  and  Irish  products,  smce  those 
countries  were  in  the  process  of  con- 
version to  metric 

After  that  date,  trade  must  be  con 
ducted  m  metric  labeling  wrthin  the 
Communtfy.  according  to  Charles  M 
Ludoiph.  Director  of  tM  Office  of 
European  Community  Affairs.  ITA.  The 
Directive  does  not  act  as  a  trade  bar 
rfer  but  does  not  fac&tate  trade  for 
U  S  manufacturers  either  The  Direc- 
tive will  affect  primarily  those  U  S 
inanufacturers  with  British  and  Irish 
facilities  who  are  not  already  usmg 
metric,  he  says 

The  Harmonized  System 

The  United  States  is  a  partcpant 
in  a  new  trade  classification  system 
called  the  "Harmonised  Corrvrxxfrty 
Description  and  Coding  System*  (HS) 
(se>-  "OMP  reports."  "here  6 
abroad. ' '  page  4Jl  developed  by  the 
Customs  Cooperation  Council.  head- 
See  "Trade." page  7 
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(m  billions 

of  dollars) 

Product  Category 

Imports 

Exports 

Petroleum  Products 

10 

Non-monetary  Gold 

08 

0.1 

Agricultural  Products  (meats,  fruits,  vegetables. 

2.0 

2.5 

wine,  grams,  animal  feed,  raw  cotton,  etc ) 

Manufactured  Good; 

295 

12.8 

New  Passenger  Cars 

49 

05 

Motor  Vehicle  and  Tractor  Parts 

1  2 

09 

Trucks.  Buses,  and  Chassis 

08 

Aircraft  and  Parts 

13 

Clothing  and  Footwear 

23 

08 

Organic  and  tnorganic  Chemicals 

Telecc*mmunicatons  Equipment  and  Parts 

23 

Offce  Machinery  and  ADP  Equipment 

1  6 

14 

Electrical  Machinery 

21 

12 

General  Industrial  Machinery 

1  0 

06 

Specialized  Industrial  Machinery 

0? 

Power  Generating  Machinery 

09 

08 

Won  and  Steel  Mill  Products 

08 

*  Advance  Report  on  U  S  Merchandise  Trade 

Bureau  of  tno 

Census  US 

Department  of  Commerce,  December  31,  1986 
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"Trade,"  from  page  6 
quartered  in  Brussels,  Belgium  The 
U.S.  Congress  must  approve  the  HS, 
If  so.  its  provisions  ere  expected  to 
take  ©fleet  January  1. 1988  Besides 
presenting  a  unified,  standard  com- 
modity description  system  lor  inter- 
national use.  the  HS  also  w»  report 
a3  export  and  Import  data  in  metric 

Paul  Giguere,  Director  ol  the  Inter- 
national Nomenclature  Staff,  United 
States  Customs  Service.  Department 
of  the  Treasury.  Washington.  D  C . 
says  the  new  reporting  system  win 
not  make  much  dfference  n  the  way 
the  U  S  collects  tariffs,  currently  on 
an  ad  vatonsm  basis,  that  is.  a 
percentage  of  value.  For  example, 
quantities  of  raw  sflk  or  wed  fiber 
now  are  expressed  in  mass  white 
woven  materials  of  these  fibers  are 
expressed  in  area  The  fiber  or  cloth 
wilt  have  the  same  monetary  value, 
so  the  tariff  wtfi  remain  the  same, 
what  would  change  under  the  HS  is 
that  statistics  win  report  kilograms  of 
fibers  or  square  meters  of  fabric  In 
fact.  Giguere  says  some  reportage 
will  be  simpler,  since  the  Customs 
Service  has  had  to  translate  current 
metric  figures  nto  frch/pound 

Giguere.  who  chaired  the  U  S  dele- 
gation which  worked  on  the  HS.  says 
the  system  rs  pan  of  an  effort  to  facil- 
itate trade  which  extends  back  100 
years  These  efforts  were  intensified 
about  19S&69,  but  a  lack  of  uniform 
descriptions  stymied  this  process  The 
actual  work  began  in  1973  with  a  corv 
ventioi.  10  .'ears  later  to  complete  it 
Eugene  Rosengarden.  Director.  Of 
fice  of  Tariff  Affairs  and  Trade  Agree- 
ments. International  Trade  Commis 
ston.  DoC.  Washington.  DC,  the  dele- 
gation vice-chairman,  reports  Presi 
dent  Reagan  formally  wrote  the 
delegation  n  1981  to  request  metric  s 
use  in  the  document  "By  this  request 
we  are  reflecting  the  realities  of  inter 
national  trade."  he  says,  addng  the 
delegation  used  some  ANMC 
documents  in  its  work 

Both  Giguere  and  Rosengarden  say 
those  companies  active  m  trade  said 
tittle  about  the  new  system  other  than 
to  approve  the  fact  trade  statistics  will 
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be  metric,  since  exports  are  ordered 
and  Imports  furnished  in  that  system 
The  HS  represents  a  "never-endng 
task"  as  rt  is  further  revised  ;o  accom- 
modate new  technologies  such  as 
fiber  optics  and  semi-conductors. 
Giguere  says,  adding  the  work  on  the 
classification  system  and  comparabili- 
ty of  statistics  are  more  meaningful 
aspects  of  the  hS  than  its  metric 
reportage. 

International  Joint  ventures 

The  United  Slates'  unique  position 
as  the  largest  commcn-language 
market  sometimes  has  dieted  as  a 
detriment  in  international  trade,  since 
Americans  have  not  needed  to  under- 
stand other  cultures  and  languages  as 
have  the  more  geographical 
compressed  Europeans,  for  example 

One  trend  counteracting  this 
cultural  b»as  is  the  increasing  engage- 
ment of  U  S  firms  tfi  international 
joint  ventures  such  as  marketing  and 
licensing  arrangements  and  \JS 
busnesses'  partnerships  with  local 
firms,  according  to  Brant  W  Free. 
Director.  Office  of  Service  Industiies, 
ITA  'a  lot  of  what  we're  setting 
abroad  is  high  technology  and  exper- 
tise, he  says.  These  arrangements 
offer  a  number  of  advantages,  includ- 
ing a  more  efficient  use  ol  resources, 
the  local  partner's  greater  under 
starving  of  the  market  and  easier  ac- 
cess to  financing,  and  greater  Ameri- 
can control  of  product  technology 
These  ventures  enable  American  com 
panes  to  become  not  just  a  setJei  but 
a  presence  in  a  local  market 

These  ventures  also  r  enforce  the 
Increasing  trend  toward  interna 
tionabzaton.  in  which  a  product  might 
be  designed  in  one  country,  us  parts 
burft  in  a  second,  assembled  in  a 
third,  and  sow  in  a  fourth,  as  is  often 
the  case  with  complex  machinery 
Such  internationalization,  wrth  its  need 
for  a  common  technical  language,  en 
courages  metre  use,  Free  expects 

G  T  Underwood.  Director,  Office  of 
Metric  Programs  {OMP>  (see  "meet 
the  Board, "  page  2),  who  has  worked 
extensively  on  promotion  of  such  ven- 
tures for  the  Office  of  Productivity. 
Technology  and  Innovation,  of  which 
OMP  is  a  part  says  rereasmg  inter 


nationalization  is  not  mere  "trade" 
but  more  accurately  is  descrbed  as 
"world  business"  in  which  American 
firms  do  not  force  acceptance  of  their 
products  in  a  local  market  but  panic!- 
pate  and  interact  in  the  market  by  in- 
tegrating their  operations  into  it 

Such  efforts  will  result  in  "sensible 
eccomrriodation"  or  "strategic  adap- 
tation" of  metric  in  the  United  States 
as  Its  businesses  become  more 
intemationaryorienied:  "the  metric 
issue  will  be  driven  by  economics,  not 
by  predetermined  actions."  he  says 
As  U  S,  firm*  took  outward,  there  wiN 
be  a  corresponding  ©mphasa  on 
metric  in  mathematics,  geography, 
and  languages  in  education  alt  of 
which  will  reinforce  each  other  as 
wed  as  the  "world  business"  attitude, 
Underwood  believes. 

"The  attitude  we  are  trying  to  inject 
into  the  strategy  of  American  busi- 
ness |rsj  that  world  markets  are  ex 
citing  markets  They're  not  only  the 
best  markets  in  town,  they're  the 
largest,"  he  says  As  more  American 
businesses  adopt  that  posture  in  an 
effort  to  increase  their  sales  and  prof 
its  in  their  own  serf-interest,  toe  more 
they  will  bring  increasing  metric  ac- 
ceptance and  use  along  in  their 
wake  □ 


"Lumtttos"  from  page  1 
wants  the  cotton  processed 

Man  made  fiber-handting  equip- 
ment includes  tow  cutters  to  cut  ihe 
processed  fiber  nto  the  customer  s 
desired  length,  condensers  which 
remove  air  from  lb*  fiber,  and  bakrs 

A  mtH  also  rmght  include  mixing 
feeders  to  comhne  several  types  of 
cotton,  or  cotton  and  man  made  ffcer 
blends,  mto  a  finished  product 

Charles  Hamilton.  Executive  Tech- 
nic! Coordinator  for  the  firm,  notes 
httle  processing  rs  done  by  hand 
these  days  even  n  less-developed 
countries  where  lower  personnel 
costs  might  be  expected  to  en 
courage  hand-processing 

Because  its  products  are  so  m 
divoually  adapted  to  each  customer  s 
needs.  Ham>rton  says  the  firm  s 

See  lummus,"  page  8 
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I   •  ANMC  Staff  and  subscnbers 
hosted  an  informal  breakfast  Thms- 
day,  December  18. 1986  for  Congres 
scnai  slat!  members  who  have  sup- 
ported metric  issues  in  the  past  and 
expressed  an  interest  in  becoming 
more  VnoAHodgeaWe  about  such 
Issues  *n  preparation  tor  the  upcom 
ing  100th  Congressional  Session 
•  The  American  Nationat  Stand- 


ards Institute.  New  York,  New  York, 
has  appointed  WMtam  F  Hanrahanot 
the  Computer  and  Business  Equip- 
ment Manufacturers  Association 
(C8EMAX  Washington.  0  C .  to  its  Ex 
ecutrvo  Standards  Council  CBEMA 
provides  the  Secretariat  tor  the  Data 
ProctssingJOfflce  Equipment  Sec- 
tor Committee.  □ 


"LummUB"  from  page  7 

machines  are  assembled  from  sec- 
tions rather  than  or.  an  assembly  Ime 
The  company  uses  two  WekJemann 
Division  (of  Warner  &  Swasey.  King  of 
Prussia,  Pennsylvania)  toohng 
machines  to  make  smafl  batches  of 
10  to  20  piece  parts  at  a  time,  in 
either  metric  or  JnchJpound  spectfica 
tens  (see,  "focus  on  manufacturing 
Automation  of  production  can 
enhance  metric  use."  MR  I9$&i6). 

Because  the  firm  s  conversion 
process  is  in  its  initial  stages  it  is  too 
earty  to  determhe  «he  tnpact  transi- 
tion might  have  on  productcn  and 
design  economies.  Ha  mitt  on  says, 
adding  that  shop  workers  accept  the 
system  easily  provided  they  have  the 
proper  metric  toots 

On  the  other  hand,  gomg  metric 
has  had  a  positive  effect  on  at  least 


one  aspect  of  lummus's  operations 
the  firm  has  entered  into  a  k>nt  ven- 
ture. lummus-Hubel  Machinery  Com- 
pany Ltd .  with  the  Peoples  Republic 
of  China,  in  which  Lummus  has  engi 
neerM  and  buttt  in  metric  a  prototype 
40-saw  gin  (a  states*  t  he-art  mach*>e 
contans  as  many  as  158)  The  new 
gin  offers  the  Chinese  the  flexfrtity  to 
process  amounts  as  small  as  the 
smgte-farm  output  now  ginned  by  the 
farmer  while  providing  the  greater 
capacity  the  Chinese  wBl  need  as 
they  centralize  their  ginning  opera 
tons  The  gin  is  as  efficient  as  larger 
capacity  mactunes.  its  product  equals 
their  quality  The  Chinese  will  burtd 
gms  in  the  future  to  this  design,  turn 
mus  wilt  adapt  several  of  its  features, 
including  its  metric  engineering,  into 
larger-capacity  gins  which  it  wtfJ 
market  abroad 

"The  desire  to  sell  (our  products] 


calendar 


pUCt  *|  ANMC  UfrtfriQt  PUiVrJ  wth  »n 
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abroad  and  to  give  our  people  abroad 
an  edge  over  our  competition '  led 
Lummus  to  decide  to  go  metric. 
Hamilton  says,  adding  that  so  far  it 
ppears  the  firm's  decision  has 
proved  correct 

Editor's  note.  Hamilton  was  a  pat 
tKipant  in  the  industry  Panel  at 
ANMC's  iSih  Annual  Conference. 
September  22.  1986.  0 
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STATEMENT  OF 
CARL  A.  BECK 
ON  BEHALF  OF 


NATIONAL  SHALL  BUSINESS  UNITED 
BEFORE  THE 

SUBCOMMITTEE  ON  SCIENCE.  RESEARCH  &  TECHNOLOGY 
HOUSE  COMMITTEE  ON  SCIENCE,  SPACE  &  TECHNOLOGY 
HOLDING  HEARINGS  ON 
H.R.  1964,  METRIC  USAGE  ACT  OF  1987 
APRIL  28,  1987 


Hr.  Chairman  and  Members  of  the  Committee: 

Ky  name  is  Carl  A.  Beck.    I  an  the  President  of  the  Charles  Beck  Machine 
Corporation  of  King  of  Prussia,  Pennsylvania.    I  am  appearing  today  on  be- 
half of  National  Small  Business  United.    NSBU  Is  a  new  national  trade  asso- 
ciation formed  from  the  recent  merger  of  the  National  Small  Business  Assc 
elation,  a  multi-industry  trade  association  founded  In  1937,  with  Small  Busi- 
ness United,  a  coalition  of  regional,  state,  and  metropolitan  small  business 
associations  organized  in  1981.    NSBU  represents  over  50,000  SL*al1  businesses 
nationwide. 

The  Charles  Beck  Machine  Corporation  manufactures  Industrial  machinery 
for  the  paper,  film,  foil,  and  textile  converting  Industries.    Although  we 
employ  less  than  50  people,  approximately  five  to  ten  percent  of  our  machines 
are  exported  —  to  Canada,  Europe,  South  Africa,  Australia,  Japan,  South 
America,  and  other  industrialized  areas  throughout  the  world.    Although  the 
output  of  our  export  machines  is  in  metric  units,  as  customers  1n  the  rest 
of  the  world  request,  the  actual  manufacture  of  the  machines  1s  naturally 
in  inch-pound  units. 

Our  company  participated  in  the  original  National  Bureau  of  Standards 
Metric  Study  In  1972,  and  I  was  privileged  to  represent  the  Interests  of 
Small  business  on  the  United  States  Metric  Board. 

The  problem  of  Metric  Transition  has,  today,  become  predominately  a  prob- 
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lem  of  the  smaller  manufacturer.    Most  of  the  larc*  multi-national  firms 
have  essentially  completed  their  transitions  and,  today,  their  new  products 
are  designed  1n  the  International  S!  units;   thus,  technical  data  and  pro- 
cesses are  Interchangeable  among  their  various  manufacturing  facilities  around 
the  globe.    They  have  been  able  to  make  this  transition  unilaterally  because 
of  their  volume.    The  automobile  manufacturers,  for  example,  provided  detailed 
Specifications  to  their  suppliers,  most  of  whom  —  Incidentally  —  are  small 
businesses,  and  worked  with  them  closely  during  the  transition  period.  The 
Metric  Board  study  found  that  In  Such  an  environment,  manufacturing  to  met- 
ric specifications  1s  not  difficult.    But  for  small  businesses  with  a  prop- 
rietary product,  the  situation  Is  quite  different.    Whereas  Genera)  Motors 
orders  a  type  of  Instrument  by  the  millions,  when  we  ship  a  machine  to  Germany 
it  may  have  one  air  pressure  gauge,  which,  of  course,  must  read  In  kllopascals 
Instead  of  pounds  per  square  inch.    Incidentally,  our  current  metric  pres- 
sure gauges  are  Imported  from  Switzerland,  since  they  are  not  yet  manufac- 
tured 1n  this  country.    Since  we  buy  our  parts  "off  tt.?  shelf1  or  from  catalogs, 
we  are  limited  1n  our  purchases  to  what  Is  available,  and  the  metric  read- 
out Item  1s  often  available  only  on  special  order  and,  naturally,  more  pen- 
sive.   As  a  result,  we  arc  hamstrung  in  cur  need  for  standardization  and  cost 
reduction  because  too  few  suppliers  have  been  able  to  establish  a  demand  for 
metric  components.    If  Indeed  we  are  tu  compete  In  markets  outside  the  Ui.ited 
States,  small  businesses  such  as  vurs  need  cost-competitive  met'lc  components. 
The  proverbial  response  1s  usu»**y  that  there  will  never  be  a  significant 
demand  for  metric  components  if  the  world's  biggest  customer  -  the  United 
States  Goverreaent  --  1s  unwIMng  to  rerognize  the  Inevitability  of  Si  met- 
ric u'jge. 

I  could  cite  many  situations  and  Instances  of  the  need  for  metric  adop- 
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tlon  If  the  U.S.  Is  to  compete  successfully  1n  world  markets.  The  essence 
of  the  problem  Is  that  for  small  manufacturers  to  export  their  product,  It 
must  be  metric  on  the  outside;  Instrumentation  and  written  operating  pro- 
cedures must  also  be  metric.  By  and  large,  use  of  English  language  Is  al- 
most universally  acceptable,  but  the  use  of  our  Inch-pound  language  Is  not. 
Also,  there  Is  a  growing  need  to  have  major  portions  of  the  machine  metric 
internally,  to  facilitate  Its  maintenance  and  adjustment. 

But.  small  businesses  like  ours  cannot  make  such  a  transition  alone. 
It  requires  a  building  of  co-ordination  within  the  economic  structure  In 
which  we  live.  Any  Impetus  In  this  direction  Is  not  possible  unless  the 
United  States  Government  Is  willing  to  take  the  lead,  to  recognize  that  we 
must  live  1n  a  world  universally  metric,  and  participate  In  that  world's 
International  trade. 

I  have  been  asked  why  small  business  has  not  taken  a  stronger  position 
on  this  matter.    Even  though  the  Pennsylvania  Delegation  to  the  White  House 
Conference  on  Small  Business  passed  a  resolution  for  Congressional  action, 
1t  did  not  make  the  final  White  House  Conference  top  60  recommendations. 
This  is  not  surprising  when  we  realize  that  over  half  of  the  delegates  were 
in  service  Industries  and  many  of  the  remaining  were  Interested  In  govern- 
ment contracting,  or  (1f  they  *?ro  manufacturers  of  a  proprietary  product) 
had  no  expectations  of  selling  In  more  than  domestic  markets,  perhaps  local 
markets.    It  was  not  that  these  small  business  people  were  against  metric 
transition.    There  were  just  so  many  other  problems  affecting  *U  small  busi- 
ness that  this  subject  was  not  as  popular.    As  best  as  I  have  been  able  to 
observe  over  the  last  two  decades,  small  business  will  accept  metric  usage 
as  long  as  1t  1s  not  MANDATORY  for  the  private  sector,  with  which  I  concur. 

Those  of  us  in  small  business  who  ao  not  (nor  want)  to  export  are  in 
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favor  of  the  Government  leading  the  way,  as  H.R.  1964  proposes;   the  rest 
of  the  small  business  community  is  neutral.    I  have  heard  from  other  small 
business  organizations,  and  the  general  consensus  is  that  all  are  wi«,  ->q  to 
see  the  Government  move  forward,  even  though  small  business  in  general  is 
not  willing  to  give  it  top  priority. 

But  there  is  one  aspect  of  metric  transition  which,  from  the  small  busi- 
ness viewpoint,  is  very  important:    the  Federal  Government  effort  must  be 
co-ordinated.    We  in  small  business  have  lived  too  long  in  a  confi  ->ion  of  not 
knowing  to  what  part  of  the  Federal  Government  to  turn  when  we  need  inform- 
mation.    The  Interagency  Committee  on  Metric  Policy  and  its  operating  arm, 
the  Metric  Operating  Committee,  have  for  many  years  done  an  excellent  job  of 
co-ordinating  the  40  or  so  agencies  of  the  Federal  Government  into  a  consensus 
of  plans  and  programs  to  meet  the  needs  of  both  the  public  and  private  sec- 
tors, within  the  limitations  of  the  Metric  Conversion  Act,  for  the  problems 
of  metric  conversion  which  have  faced  us.    I  would  hope  th^l  either  implicitly 
or  explicitly  the  ICHP  and  the  MOC  can  continue  to  be  a  major  co-ordinating 
factor  to  best  implement  the  directions  of  this  legislation.    I  have  been 
privileged  to  work  with  this  group  over  the  years,  including  being  the  rep- 
resentative from  the  U.S.  Metric  Board,  for  a  period  embracing  five  successive 
chairmen,  and  cannot  commend  too  highly  the  valuable  contributions  this  group 
has  made.    Because  of  its  universal  acceptance  by  the  various  agencies,  it 
has  great  potential  to  make  further,  significant  contributions  to  this  effort. 

i  hope  these  comments  from  a  small  businessman  personally  involved  in 
this  subject  for  two  decades  may  lend  some  support  to  the  acceptance  and 
passage  of  this  legislation. 

Thank  you  for  the  opportunity  to  share  the  small  business  perspective. 
I'd  be  happy  to  answer  any  questions  you  might  have. 
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FMC  Corporation 

Chemical  Research  and  Development  Center 
Box  8 

Princeton  New  Jersey  08543 
6094522300 


U.S.  House  of  Representatives 
Subcoranittee  on  Science,  Research 
and  Technology 

RH0B  2319 

Washington,  D.C.  20515-6305 
Attention:   J.H.  Turner 


Gentlemen: 

It  would  be  very  much  appreciated  if  the  attached  remarks  could 
be  included  in  the  discussion  of  H.R.  1964,  'The  Metric  Usage 
Act  of  198?*. 

Thank  you  very  much. 

Cordiall, , 


Jack  G.  Lcwenstein 
Director  of  Administration 

JGL:klb 

attachment 

cc:   A.  Navas,  A>WC 


April  23,  1987 
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Remarks  By 

Jack  6*  Iiovenstein 
Director  of  Administration 
Chemical  Research  and  Development  Center 
FHC  Corporation 
Princeton,  New  Jersey 


Testifying  in  the  capacity  of: 

Chairman,  Chemical  and  Allied  Products  Sector 
(CAPS)  -  Sector  1.02 
American  national  Metric  Council 
Washington,  D.C. 


to  the 

U.S.  Bouse  of  Representatives 
Subcommittee  on  Science,  Research  and  Technology 


Bearings  on 
B.R.  1964 
The  Hstric  Usage  Act  of  1987 
April  28,  1987 
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Good  morning ,  Members  of  the  Subcommittee.    Hy  name  is  Jack 
G.  Lowenstein,  and  I  am  making  these  written  remarks  in  my 
capacity  as  Chairman  of  the  Chemicals  and  Allied  Products 
Sector  of  the  American  National  Metric  Council.    I  thank  you 
for  this  opportunity  to  today  discuss  with  you  H.R.  1964, 
"The  Metric  Usage  Act  of  1987." 

I  believe  passage  of  H.R.  1964  would  result  in  a  variety  of 
benefits  and  advantages  in  both  the  private  and  public 
sectors. 

The  metric  system  is  an  elegant  system  of  measurement,  noted 
for  its  utility,  its  simplicity  and  ease  of  use.    The  fact 
that  almost  all  countries  in  the  world  have  adopted  it 
indicates  that  it  hab  considerable  merit  and  advantages  over 
other  systems  of  measurement. 

Our  current  system,  on  the  other  hano,  is  marred  by  a 
profusion  of  units,  unclear  and  difficult  to  memorize 
conversion  factors,  and  no  rational  basis  in  fact.  The 
scientific  world  long  ago  recognized  that  a  consistent  system 

was  an  absolute  necessity          and  standardized  on  the  metric 

system  (the  "System  Internationale",  or  S.I.). 


(more) 
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It  can  further  be  shown  that  our  citizens  are  quite  willing 
to  accept  this  new  measurement  system,  especially  if  they  are 
shown  that  it  is  to  their  advantage.    I  point  to  the  fact 
that  we  Americans  have  accepted,  with  no  difficulty  at  all, 
Liter-sized  soda  bottles,  photographic  film  sizes  in 
millimeters,  metrically  sized  skis,  metric  medicine  doses, 
and  automobiles  manufactured  with  metric  fasteners. 

But  the  major  advantage  to  our  adoption  of  the  metric  system 
will  be  our  ability  to  compete  favorably  in  foreign  markets, 
where  the  consumer  demands  measurements  in  terms  he  can 
understand:    Metrics!    It  is  an  unfortunate,  but  true,  fact 
that  the  United  States  can  no  longer  demand  that  other 

nations  accept  its  products          or  do  without.    No,  the 

foreign  consumer  is  now  offered  many  options  for  the  pr<-  jets 
he  needs  and  he  is  able  to  get  them  on  his  terms.    We  are  at 
a  definite  disadvantage  in  the  global  marketplace  when  we  can 
not  match  our  competition's  flexibility. 

While  it  has  been  assumed  that  re-tooling  for  metrics  is 
expensive,  experience  has  shown  otherwise.    Respondents  to  a 
1982  survey  done  by  the  J.  P.  Coates  Corporation  of 
Washington,  D.C. ,  stated  that  the  conversion  had  been  "no  big 
deal!"    American  automobile  manufacturers  have  been  able  to 

(more) 
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produc  cars  with  metric  fasteners  and  other  components 
without  affecting  the  overall  cost.    Chemical  raanuf act..rers 
who  ship  to  foreign  markets  have  converted  to  •hard  metric" 
packaging  with  ease  and  without  hardship.    The  use  of 
computers  allows  us  to  produce  shipping  and  billing  documents 
in  either  measurement  system  at  the  push  of  a  button. 

Those  manufacturers  who  are  able  to  produce  goods  in  both  the 
conventional  and  the  metric  systems  are  indeed  able  to  supply 
the  markets  of  metrically-oriented  nations,  but  chey  still 
are  disadvantaged  by  the  necessity  for  dual  inventories:  One 
set  of  products  to  supply  the  American  market/  another  set  to 
supply  off-shore  demands.    It  is  a  sad  situation  that  even 
some  of  our  states  put  a  roadblock  in  the  path  of  the  dual- 
oystem  manufacturer  by  requiring  specific  product  labeling 
which  may  inhibit  the  acceptance  of  that  product  in  a  foreign 
marketl 

Our  balance  of  trade  deficit  amounts  to  almost  two  hundred 
billion  dollars;    having  the  wrong  measurement  system  built 
into  our  products  has  almost  certainly  contributed  to  that 
shocking  statistic! 


(more) 
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In  our  ever-shrinking  world,  in  a  global  market  place,  there 
can  be  only  one  system  of  measurement;    The  United  States  of 
America  is  the  lone  hold-out,  whereas  the  rest  of  the  world 
has  voted  for  the  metric  system.    Why  do  ve  insist  on 
fighting  a  losing  battle,  when  the  alternative  is  a  clear 
step  ahead  for  everyone? 

Our  school  children  are  saddled  by  a  complex  system:    Odd  and 
strange  numbers  have  to  be  memorized  and  conversion  factors 
are  learned  by  rote,  with  little  background  or  explanation. 
The  number  of  feet  in  a  mixe,  the  number  of  ounces  in  a 
quart,  the  number  of  pints  in  a  gallon,  the  foot-pounds  in 
one  horsepower,  and  so  on  ad  nauseum,  are  all  confusing  and 
seemingly  arbitrary.    How  do  children  in  a  metrically- 
knowledgable  society  fare?    Very  well,  indeed:    Only  one 
factor  is  required,  and  that  factor  is  "ten"  (10).  All 
measurements  are  consistently  related  and  are  conveniently 
sized  by  means  of  a  single  set  of  prefixes.    The  terms 
"milli",  "centi",  "deci",  "kilo",  "mega",  etc.,  are  all 
related  by  that  factor  of  10,  and  no  odd  numbers  are  ever 
required  to  relate  one  set  of  measurements  to  another. 
Wouldn't  we  also  be  smart  in  relieving  our  youngsters  of  an 
onerous  and  clearly  out-dated  system  and  letting  them  use 
their  learning  powers  for  more  important  matters? 


(more) 
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Educatorc,  curriculum  developers  and  textbook  publishers  have 
received  mixed  signals  frost  the  government  and  the  public 
sectors  on  the  importance  of  the  use  of  the  metric  system  in 
education,  and  therefore  our  school  texts  do  not  stress 
metric?  (although  the  scientific  courses  in  high-schools  and 
colleges  indeed  utilize  metric  measurements).    However,  if 
our  government  encourages  the  use  of  the  metric  system  and 
shows  its  support  by  legislation  such  as  H*R.  1964,  then  the 
message  to  the  education  sector  becomes  clear:    Teach  the 
metric  system  to  our  students 1 

Yes,  it  will  take  some  effort          and  some  money    to 

convert  to  whe  metric  system*    But  surely  the  examples  set  by 
others,  as  for  instance  our  good  neighbor  to  the  north, 
Canada,  have  shown  that  conversion  to  this  convenient  and 
practical  system  of  measurement  can  be  accomplished  with  very 
little  pain  indeed.    The  cost  in  terms  of  time,  effort  and 
dollars  is  very  small  vhen  we  compsre  it  with  the  benefits  we 
can  reap  by  accepting  the  metric  system  and  the  judgement  of 
the  rest  of  the  world; 


(more) 
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Competitiveness  in  a  global  market  place; 
Component  parts  interchangeability ; 
Reduction  of  inventories; 

Reduction  in  the  number  of  odd  package  sizes; 
Ability  to  use  one  set  o£  tools; 
Universality  of  the  language  of  measurement; 
Easier-to-learn  system  of  measurement; 
Easier-to-use  system  of  measurement; 
Easier-to-memorize  system  of  measurement; 
Logical  and  consistent,  and  inter-related,  system 
of  measurement. 

I  urge  you  to  consider  all  the  benefits  of  the  metric  system 
of  measurement,  and  compare  them  to  the  out-dated, 
inefficient,  cumbersome,  difficult  to  learn  and  impossible  to 
explain  inch-pound-gallon  system  we  now  use  in  the  United 

States          and  then  recommend  the  support  am?  passage  of  H.R. 

1964.    As  we  approach  the  21st  century,  let  us  insure  the 
continued  leadership  of  the  United  States,  of  which  we  have 
been  so  proud  for  over  200  years,  by  advocating,  promoting 
and  encouraging  the  use  of  this  universal  measurement  system, 
the  Metric  System. 

Thank  you  very  much  for  giving  me  this  opportunity  to  share 
my  considered  thoughts  with  you.    I  am  persona] ly  encouraged 
by  the  introduction  of  H.R.  1964,  as  I  can  see  that  the  work 
in  which  I  have  been  involved  for  many  yea; b  will  indeed  now 
bear  fruit.    For  that  you  have  my  gratitude. 
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HH     U.  S.  Metric  Association,  inc. 


A  nonprofit  organization  .  .  .  astoMts.W  in  1916 


Honorable  Claiborne  pQH 
United  Stat;*  Senate 
Washington,  DC  20510 


ii  HWm.ta,„  C+t„+.  WW  ■  ft  It)  36»W3 

255  Mountain  Meadows  Road 
Boulder.  CO  80302-9804 

1987-04-22 


Dear  Senator  Pell: 


tOWUX  YOUHG 
ft****  ?*h  V«t4m 

VAUJQCAKTOM 


tousr  soxot 
s*j*t  cosoxa 


QMWM  SCUttJ* 
Q»— •CAW>U 


STAN  R  iAKUBA 


OCKAUDW  tlAmOM 
Dmm.WmmAm 

jomr  sttwaxt 

77SMa«t»W* 

Momtrceitt 

0*<Vj»  C*nM<A*M 
WUMMJ  CAftU 


I  just  learned  fro*  Ken  Taylor  that  H.R.  1964  vlll  be  heard  on  28  April 
by  the  House  Science,  Space  and  Technology  Committee.    Tho  bill  as 
read  to  me  by  Mr.  Taylor  Is  weak  In  several  respects  tor  the  following 
reasons.    It  Is  unfortunate  that  H.R.  1964  was  written  without  ever 
consulting  officers  of  I'SMA  who  have  been  working  for  aetrlcatlon  for 
many  decadea. 

o     A  metric  board  Is  no  longer  necessary  or  advisable.  t«ncu  Moot  of  the 
preparatory  investigation  and  planning  for  aetrlcatlon  has  already  been 
accomplished.    The  new  bill  should  call  for  repeal  of  those  sections 
of  the  Metric  Conversion  Act  which  refer  to  it. 

o     More  emphasis  on  th*.  *ieed  for  completing  aetrlcatlon  to  lnprove  our 
competitiveness  in  worl-  mr-kets  la  necessary. 

o     Metric  education  In  our  school  systems  should  be  universal  and  primary. 
Tho  original  Act  calls    >r  s  "modified"  SI  which  ie  a  violation  of 
According  to  Article  IV  of  chc  U.S.  Constitution, 
...s,\all  be  the  supreme  Law  of  the  Land." 


Che  Metre  Convention. 
**.... all  Treatlss  made 


o     The  continued  use  of  two  major  neesureaent  system*,  side  by  sldu,  the 
SI  snd  inch-pound,  ta  unsconomlcal  sod  Inefficient.    The  sooner  this  dilemma 
is  resolved,  ths  baccer  for  the  nation. 

USMA  President  Lorslla  Young,  Executive  Director  Valorie  Antoine.  and  I 
consulted  snd  wrote  what  we  consider  a  far  superior  bill  to  H.R.  1964. 
We  hope  you  will  consider  our  drsft  as  a  basis  for  preparing  a  Senate 
version  of  the  Metric  Ussgs  Act  of  1987. 

Sincerely, 


eocl:  drsft  of  legislation 


Louis  P.  Sokol 

President  Emeritus  &  Pdltor 
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Draft  wording  recua«CQded  by  LouJe  F.  Sokul  to  relate  Con^ri'mmon 
George  Brown' a  original  drnft. 


100th  CongrcHt*,  1st  Session 


II  R. 


SECTION  I.     SlIOKT  TITLE. 

ThU  Act  nay  be  cited  a*  the  Metric  Usage  At  t  of  1987. 

SECTION  2.  FINDINCS. 

Stctlon  2  of  the  Httrlc  Conversion  Art  of  197^  U  aacndrd  by  adding 
at  the  end  thereof  the  following  new  parogruphs: 

(J)    World  trade  1«  Increasingly  geared  toward*  the  aetrlc  systea  of 
aeaaureaent. 

(A)     InJuatry  In  the  United  State*  U  at  a  iwapetltlve  dUudvanlilKv 
when  dealing  In  International  market*  because  of  Us  cuabersimet  non-standard 
aeaaureaent  systca;  and  lnduatry  la  sooctlncs  excluded  Iru»  Internal  lon.il 
ttsrkete  when  It  la  unable  tu  deliver  good  a  wh'ch  are  aeasured  In  aetrlc 
aa  stea  unlta. 

(5)  The  Inherent  simplicity  of  the  oniric  systca  uf  aeaaureaent  and 
atandardlzntlon  of  neasureaents  has  led  to  najor  coat  savings  In  certain 
Industries  which  have  converted  to  t'.iat  rystca. 

(6)  The  Federal  Covernaent  haa  a  responsibility  to  develop  procedures 
and  technique*  to  aeelit  lnduatry  aa  It  convene  to  the  aetrlc  ivstea 

of  aeaiureaent. 

(7)  Ti»e  nit  Ion' a  adhering  to  Inch-pound  aeaaurenenta  handicaps 
.  ihool  children,  who  auat  fill  the  aatrlc  Joba  of  toaorrow,  became: 

(a)  Studanta  lack  tha  advantage  of  ualng  the  eaaler  »etrlc  ayetea; 
therefore,  their  underatandlng  of  technical  and  aeleotlflc  lubjecti 
reaulta  in  lower  gradea  In  aclence  and  aatheaatlca. 

(b)  Young  people  entering  the  Job  aarket  are  encountering  queries, 
on  Job  application  forms,  regarding  the  applicant' ■  ability  to  use  ihe 
aetrlc  ayatea. 

(8)  The  aetrlc  ayatea  of  aeaaareaent  can  pro/lde  substantial  -idvantaKe* 
to  the  Federal  Covernaent  In  lti  own  operatlona. 

SECTION  3.  POLICY. 

Section  3  of  the  Metric  Conversion  Act  of  1975  la  aaended  to  re/id  a* 
follows: 
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(1)  Co  designate  the  Mtrlc  system  of  meaaurement  (i.e.  The  International 
System  of  Unit*  es  eatal  11 shed  by  the  General  Conference  on  Weights  &  Measure* 
In  1960  and  known  >a  SI)  aa  Che  official  aeaaureaent  avetem  for  United 

State*  trade,  commerce,  and  Covernacnt. 

(2)  to  require  the  uae  of  the  Mtrlc  ayafca  of  measurement  In  all 
Federsl  Government  prograaa  and  procurements  by  the  end  of  the  f lev.il  year 
1991,  except  vhere  auch  use  can  ba  proven  to  be  lapractlcal  or  can  be  ahovn 
to  r-uae  alfnlflcant  inaf f Iclenclca. 

(3)  to  seek  out  vaya  to  Incrcaae  the  undcratandlng  and  unagv  of  the 
Metric  ayatea  of  aeaauremcnt  by  tb*  general  public. 

U)    to  direct  the  U.S.  Department  of  Education  to  promote  the  teaching 
of  the  Metric  system  aa  the  priae  aeaaureaent  ayatea  In  jll  pub  IK  ethool 
Curricula,  ao  American  youngsters  will  have  the  advantage  of  the  sound, 
technological  education  oeceaaary  to  make  a  living  today. 

The  Hetrlc  Converalon  Act  of  1975  ahall  be  aeesded  by  deleting  atctfon* 
4  through  11  aa  inapplicable  in  the  Hetrlc  Uaage  Act  of  1987,  due  to  the 
revision  of  aectlon  3,  sud  by  aubatltutlng  the  following: 

SECTION  4.     IMPLEMENTATION . 

The  Hetrlc  Uaaga  Act  of  1987  ahall  be  adalnatered  by  the  U.S.  Secretary 
of  Coaaerce  through  the  Conner ce  Department '«  Office  of  Hetrlc  ProgrsaN. 

SECTION  5. 

(a)  Aa  aoon  aa  poaalble  after  the  date  of  the  cnactaent  of  thla 
aectlon,  each  agency  of  the  Federal  Government  ahall  laaue  regulatlona  to 
carry  out  the  policy  get  forth  In  aectlon  3  (with  particular  caphasis  upon 
the  policy  aet  forth  in  paragraph  (2)  of  that  aectlon),  and  aa  a  pjrt  of 
Ira  annual  budget  aubalaalon  for  each  of  the  flrat  5  flacal  yeara  beg,nnlng 
after  auch  date  ahall  report  to  the  Congress  on  the  actlona  which  It  lia* 
taVen  during  the  prevloua  flacal  year,  aa  veil  aa  tha  actlona  whi<ii  It  plana 
for  the  flacal  year  Involved,  to  iapleaert  fully  the  eetrlc  ayatea  of 
Measurement  In  accordance  with  that  policy.    Aa  uacd  In  thla  eectio...  tV 
tcra  "agency  of  the  Federal  Cover  merit"  arena  an  Executive  agency  or 
military  department  aa  thoae  terma  are  defined  In  chapter  1  of  title  5. 
United  Statea  Code. 

(b)  At  the  end  of  Flacal  Year  1991,  the  Coaptroller  General  (.hall 
review  lopleaentatlon  of  thla  Act,  and  report  hla  flndlnga  to  the  Congress 
slong  with  any  U,;lalative  recoaaendat Ions  he  haa  upon  coaplvtlon    t  mmIi 
study. 
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GUIDANCE  4  CONTROL  SYSTEMS  UOOCinooiA^  wm^hh  Ciumi^  «u,  7is-40«o 

Kail  SUtlon  SO 


27  April  1987 


Robert  C  Ketch  um 
Counsel 

House  of  Representatives  Committee  on 
Science,  Space,  and  Technology 


Dear  Mr.  Kctchum: 


1  have  been  reviewing  HR  1964,  and  find  the  current  text  somewhat  confusing.  As  an 
engineer  who  heads  a  group  that  is  involved  in  drafting  specifications  and  standards.  I 
cannot  understand  why  HR  1964  was  drafted  in  such  a  strange  manner,  and  would 
aj^)rcciaic  yourchecfang  on  the  matter  before  the  bill  is  approved  as  currently  set  up 
because  it  gives  the  impression  Atf  the  person  who  wrote  it  didn't  read  the  Mcu^  Act 
of  1975  very  thoroughly. 

The  text  indicates  that  Section  3  in  HR  1 964  replaces  Section  3  in  the  Metric  Act  of 
1975.  Then  it  says  nothing  about  deleting  Sections  4  through  12,  although  revising  of 
the  Acts  Section  3  deletes  the  retirements  for  the  U.S.  Metric  Board  (USMB). 

Section  f  of  the  Metric  Act  of  1975  defines  terms  that  no  longer  apply  to  the  revised 
bill,  so  slould  be  deleted.  Section  5  describes  the  makeup  of  the  US  MB  (which  no 
longer  belongs  in  the  Act  because  the  USMB  retirement  has  been  dcJeted).  Sections  6 
Uuough  8  are  extraneous  because  they  describe  duties  of  the  nonexistent  USMB. 
Sections  9  through  12  describe  USMB  member  reiinburscmcnt,  its  allowed  staff,  and 
finances ...  all  invalid  for  the  HR  1964  bill  which  has  deleted  the  USMB  requirement 
from  the  Act 

Enclosed  is  a  suggested  rewrite  of  HR  1964  which  would  be  less  confusing  to  a  person 
reading  iL  I  hope  you  will  consider  making  at  least  some  of  these  recommended 
changes. 


VALERIE  ANTOINE 
Manager,  Support  Services 
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Suggested  text  for  HR  1964 


A  BILL 


To  amend  the  Metric  Conversion  Act  of  1975  to  increase  the  use  of  the  metric  system  of 
measurement  in  the  United  Suues 

Lines  1  thru  9  on  page  1  read  wtlL 

Lines  1  thru  19  on  page  2  reads  well;  then  add; 

(8)  The  nation's  adhering  to  inch-pound  measurements  handicaps  school  children, 
who  must  fill  the  metric  jobs  of  tomorrow,  because: 

(a)  Students  lack  the  advam  ;ge  of  using  the  easier  metric  system;  therefore, 
their  understanding  of  technical  and  scientific  subjects  results  in  lower  grades  in  science 
and  mathematics. 

(b)  Young  people  entering  the  job  market  are  encountering  queries,  on  job 
application  forms,  regarding  the  applicant's  ability  to  use  the  metric  system. 


Lines  20  thru  24  on  page  2  read  well. 
Replace  lines  1  thru  17  with  the  following: 

(1)  to  designate  the  metric  system  of  measurement  (i.e.,  the  Intematio.ial 
System  of  Units  as  established  by  the  General  Conference  on  Weights  &  Measures  in 
1960  and  known  as  SI)  as  the  official  measurement  system  for  United  States  trade, 
commerce,  and  Government 

(2)  to  require  the  use  of  the  metric  system  of  measurement  in  all  ruieral 
Government  programs  and  procurements  by  the  end  of  the  fiscal  year  1992,  except 
where  such  use  can  be  proven  to  be  impractical  or  can  be  shown  to  cause  significant 
inefficiencies. 

(3)  to  seek  out  ways  to  increase  the  understanding  and  usage  of  the  metric 
system  of  measurement  by  the  general  public. 

(4)  to  direct  the  U.S.  Department  of  Education  to  promote  the  teaching  of  the 
metric  system  as  the  prime  measurement  system  in  all  public  school  curricula,  so 
American  youngsters  will  have  the  advantage  of  the  sound,  technological  education 
necessary  to  make  a  li    i  today. 


Replace  lines  19  thru  21  on  page  3  with  the  following: 


The  Metric  Act  of  1975  shall  be  amended  further  by  deleting  Sections  4  thru  1 1  as 
inapplicable  in  the  Metric  Usage  Act  of  1987,  due  :o  the  revision  of  Section  3,  and  by 
inserting  the  following: 

Lines  Z\  thru  25  on  psge  3  and  all  of  page  4  read  well. 
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National  Conference  of  Standards  Laboratories 


March  31,  1987 


James.  H.  Turner,  Jr.,  Esq. 

United  States  House  of  Representatives 

Committee  on  Science  and  Technology 

2321  Rayburn  Building 

MasMngton,  O.C.  20515 

Dear  Hr.  Turner: 

It  1s  our  understanding  that  1n  the  near  future  the 
Comlttee  -111  begin  considering  various  proposals  under 
the  general  topic  of  Improving  Aaerlcan  competitiveness. 
As  you  know,  we  flraly  believe  thai  any  such  laproveaent 
depends  c»  the  rev1ta!1zat1on  of  the  National  Bureau  of 
Standards  In  our  review,  we  have  consldereJ  all  aspects 
of  the  cirrent  mission  of  the  Bureau,  Including  that  which 
we  believe  1s  absolutely  essential  -  the  delivery  of 
measurer-ent  and  calibration  services. 

Included  as  an  attachment  to  this  letter  are  the 
following: 

Attachaent  1.  A  brief  paper  titled  "Revitalizing  the 
National  Bureau  of  Standards  ••  An  Investment  ln  American 
Competitiveness."  This  paper  describes  ou.*  view  of  the 
Bureau  mission,  some  thoughts  on  budgeting  that  mission,  a 
listing  of  broad  mission  Initiatives  Including  proposed 
Increases  1n  budgets,  and  an  exhibit  prioritizing  the 
measurement  needs  within  the  '1rst  m1ss11on  Initiative. 

Attachment  2.  WCSL's  NXRC  86-01,  Rev.  l".  r»bruary  1987 
which  ennuaerates  the  national  measurement  requirements 
now  seen  by  Industry. 

Attachment  3.  The  Tr1-Serv1ce  Metrology  Research. 
Development  and  Engineering  Plan  (Vol.  1),  September  30, 
1985  which  describes  the  DoD's  measurement  requirements. 

Attachment  4.  The  IEEE's  PKHS  Report  which  Identifies 
national  measurement  requirements  Important  to  the 
microwave  community. 

He  have  been  pleased  to  be  able  to  work  with  you  on  Issues 
Impacting  the  NBS.  Should  you  have  any  questions  on  this 
material  or  should  you  think  we  could  help  1n  other  ways, 
please  give  me  a  call. 

Sincerely, 


Ed  Nemeroff 
President 


l800-30th  Street,  Suite  305F  *  Boulder.  Colorado  80301  •  (303)  440-3339 
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REVITAUZIrG  THE  NATIONAL  BUREAU  OF  STAMOARDS  - 


AS  INVESTMENT  IN  AMERICAN  COMPETITIVENESS 


IKTROPJCTION 

In  this  ninth  decade  since  the  founding  of  the  National  Bur.au  of 
Standards,  1t  1s  appropriate  to  consider  Its  contribution  to  American 
competitiveness  and  the  role  of  the  NBS  1n  our  reawakened  Interest  1n 
this  important  undertaking.  As  the  Congress  debates  a  number  of 
far-reaching  Initiatives  concerning  the  National  Bureau  of  Standards,  the 
National  Conference  of  Standards  Laboratories  believes  1t  1s  also 
Icportant  to  consider  the  role  and  nlsslons  of  the  Bureau  and  Its 
significant  potential  for  contributing  to  Aoer1ca*s  competitiveness  1n 
International  trade  ?n  the  tenth  decade  of  ths  Bureau  and  beyond. 

The  Bureau  1s  a  multi-purposed  laboratory  function  of  governoent  with  the 
principal  focus  of  supporting  Aaerlcan  Industry.  The  services  provided 
by  the  NBS  -  1nfomat1on  (such  as  engineering  data,  documentary 
standards,  measurement  oethods,  etc.)  and  services  (such  as  reference 
materials,  calibration  services,  eeasureoent  services,  etc  )  -  are 
"public  goods."  Encouragement  of  their  wide-spread  use  betters  the 
entire  economy.  But,  a  "public  good,"  with  a  benefit  to  the  economy  as  a 
whole,  oust  be  an  Investment  of  governoent;  there  1s  little  (If  any) 
return  to  a  specific  Industry  (let  alone  an  Individual  company)  to 
justify  Investoent  In  providing  "public  goods." 

During  the  past  twenty  years,  we  have  watched  -  aloost  helplessly  -  as 
the  winds  \.*  budgets  and  the  hurricanes  of  added  NBS  responsibilities 
have  buffeted  the  Bureau.  It  1s  aloost  miraculous  that  the  basic  edifice 
has  been  able  to  withstand  tn1s  continuous  assault.  Although  there  has 
been  daoage  from  these  various  buffetlngs,  we  are  confident  thet  this 
r**»  aa1  nation  and  the  expected  rev1tal1zat1on  of  the  National  bureau  of 
standards  will  be  able  to  repair  the  areas  affected  and  to  return  the 
Institution  to  Its  rightful  place  1n  the  forefront  of  measurecerc. 

The  remainder  of  this  Introduction  will  be  divided  Into  two  components. 
The  Role  and  Missions  of  the  Bureau  and  the  Budgeting  of  Fundamental 
Resources. 
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RqIp  and  Missions 

The  difficulties  which  have  arisen  in  the  past  have  derived  as  ouch 
froa  this  component  as  froa  the  next  (budget).  The  Bureau  fas 
established  and  indeed  has  been  execplary  as_an  institution  that 
promotes  the  aeasureaent  Mission  of  science.  Industry  and  cocnerce. 
The  perception  that  the  Bureau  is  a  national  resource  for  alaost  any 
type  o?  laboratory  work,  however,  has  led  to  the  addition  of 
activites  and  responsibilities  not  directly  apparent  in  the  Organic 
Act.  Coupled  with  the  "lead  agency"  concept,  which  specifically 
requires  thrt  the  Goveraent  agency  with  a  prograaoatl c  aission  fund 
or  budget  the  38S  for  that  sission's  neasureoent  aspects,  the  Bureau 
has  seeaed  to  develop  into  a  "job  shop,'  with  a  number  of  its 
measurement  Missions  being  directed  froa  outside.  Khen  these  two 
factors  (added  scope  and  lead  agency)  are  coabined  with  the  lack  of  a 
basic  and  continuing  funding  base,  the  Bureau  is  forced  to  sake 
difficult  and  usually  disasterous  (froa  the  standpoint  of  activities 
curtailed)  priority  decisions. 

The  KBS  conducts  research  into  aeasureaent  phenoaena,  both  in 
fundament*  1  and  applied  arenas.  The  output  /  this  research  has 
potential  value  for  the  nation's  scientific  knowledge  base  and  for 
the  understanding  of  aeasureaent  which  is  necessary  to  carry  out  the 
principal  role  of  the  Bureau:  transfer  to  others  in  the  forn  of 
information  or  services.'  The  developeent  of  standards  and  net hods  of 
eeasureaent  absolutely  depend  upon  research  conducted  and/or 
participated  in  by  NBS  scientists.  The  subsequent  development  of 
standards  and  the  creation  of  state-of-the-art  aeasureaent  aethods 
provide  the  wherewithal  for  the  Bureau  to  provide  to  the  nation 
(other  agencies  of  thr  governaent,  state  and  local  governaents, 
universities  and  nthar  research  institutions,  industry  and  coaaerce) 
the  service  upon  which  all  of  these  entities  depend.  None  of  us  can 
afford  to  take  a  narrow  view  in  regard  to  any  of  the  missions  of  the 
Bureau,  All  of  us  oust  assure  that  the  research  base  is  available, 
that  the  developrent  of  standards  and  aethods  of  aeasureaent  ar: 
supported,  and  that  the  delivery  of  the  Bureau's  output  is  tiaely  and 
of  sufficient  quality  to  aeet  the  needs  of  its  various 
constituencies.  He  believe  strongly  that  the  National  Bureau  of 
Standards  should  have  as  its  fundamental  aission  the  "custody, 
aaintenance,  and  developeent  of  the  national  standards  of  aeasureaent 
and  provision  of  Beans  and  aethods  for  Baking  seasureaents  consistent 
with  those  standards,  including  the  comparison  of  standards  used  in 
scientific  investigations,  engineering,  aanufecturing,  coaaerce,  and 
educational  institutions  with  those  standards  adopted  or  recognized 
by  the  Governaent."  This  Implies  that  the  Bureau  should  be  Involved 
in  every  activity  which  leads  to  the  developrent  of  standards 
(docuaentary  or  aeasureaent)  necessary  in  the  U.S.  ecoooay.  It  also 
laplies  the  negative:  the  NBC  should  not  he  Involved  In  anv  activity 
which  is  not  embodied  in  that  aission.  Note  that  at  the  present 
tlae,  we  do  not  believe  there  is  anything  going  on  at  the  Bureau  that 
is  not  supportive  of  that  aission  although  there  are  known  needs  in 
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that  a1$$1on  which  are  not  now  being  aet.  The  Bureau  should  be 
designated  the  "lead  agency",  for  measurement  within  the  Federal 
Government;  It  should  be  funded  sufficiently  to  carry  out  that 
responsibility.  The  current  approach  of  having  another  agency  (such 
as  the  DoO)  define  the  measurement  problea  and  -  through  the  finding 
mechanises  -  almost  direct  the  answer  1s  unacceptable.  It  Is  also 
wasteful  because  1t  funnels  the  funds  through  two  "adalnlstratlves 
♦  •ives"  rather  than  directly  to  the  Bureau.  This  recommendation 
concerns  the  research  and  developeent  1n  measureoent.  Fully 
developed  services  should  be  provided  to  other  agencies  and  the 
public  as  at  present  -  the  application  of  the  standardized  fees. 

Financial  and  Budgeting 

As  Implied  In  the  preceding,  we  flraly  belles  that  the  research  and 
development  necessary  for  the  Bureau  to  execute  Its  mission  1$  a 
rightful  role  of  the  Federal  Government  and  as  also  Indicated  we  do 
not  bell ve  this  funding  should  be  funneled  through  other  agencies  of 
the  Governaent  In  order  to  provide  a  progranaatlc  base.  Exhibit  A  to 
this  report  describes  the  measurement  Inltlallves  that  the  NCSL 
considers  necessary  to  bring  the  HBS  back  to  Its  rightful  place. 

The  encouragement  of  widespread  use  of  the  output.*  of  thc«  HBS 
(Information  or  service)  provides  a  benefit  to  the  American  economy 
as  a  whole.  Consequently,  the  establishment  of  user  fees  should  have 
two  thoughts  always  at  the  forefront:  (1)  the  fee  should  not  be  so 
high  as  to  discourage  necessary  wide  use  and  (2)  the  fee  should  no* 
be  so  low  as  to  lead  to  frivolous  use.  The  fee  m?,y  be  designed  to 
recover  all  NBS  costs  Incident  to  the  delivery  process  or  only  \ 
portion  (with  the  remainder  provided  by  appropriations).  The  HCSL 
has  supported  this  concept  of  "user  fees."  The  cost*  directly 
Incurred  by  the  Bureau  In  providing  a  measurement  serv'ce  should  be 
paid  for  by  those  entitles  which  use  that  sc. vice.  Research, 
however.  Is  necessary  to  a<  ince  the  frontiers  of  knowledge  of 
measurement  phenomena;  but  research  does  not  have  a  predetermined 
outpu  or  answer.  It  1$  an  Investment  that  must  be  congressional ly 
appropriated.  Even  development  activities  with  no  clear  Indication 
of  marketability  should  also  be  funded  ty  the  appropriations.  To  the 
extent  that  development  of  a  standard  or  method  1$  directly  apparent. 
I.e.,  that  It  Is  specifically  Identifiable  and  the  answer  1s  known, 
some  development  costs  may  -be  able  to  be  recovered  from  these  user 
fees.  To  the  extent  that  "user  fees"  *re  not  so  Mgh  as  to 
discourage  necessary  use.  It  may  also  be  possible  to  have  a  surcharge 
applied,  the  Income  from  which  could  be  usetf  to  develop  Improvements 
In  existing  calibration  services  or  In  some  selected  cases,  develop 
new  calibration  services.  Finally.  Income  could  also  be  derived  from 
royal t1 es  from  HBS  1 1 censl ng  1 ndustry  to  market  technology 
developments  made  at  the  Bureau.  The  "public  good"  nature  of  these 
services  contributes  In  no  small  way  to  the  competitive  edge  that 
America  Is  attetptlng  to  recover  In  science,  1n  Industry  and  1n 
commence.  The  Investment  In  the  national  Bureau  of  Standards  by  the 
Government  will  significantly  contribute  to  this  worthwhile  and.  we 
believe,  achleveable  objective. 
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EXECUTIVE  SUBttOT  Of  FINANCIAL  INITIATIVES 


The  consideration  of  dramatically  Increasing  the  Congressional 
Appropriations  for  the  HBS  beginning  next  year  will,  when  enacted  ,  have 
substantial  Impact  on  the  competitiveness  of  American  Industry  almost 
from  the  beginning.  He  have  exaalned  the  needs  of  the  measurement 
community,  the  priority  of  those  needs  and  an  estimate  vf  the  cost  to 
ceet  those  needs.  The  result  is  summarized  at  the  end  of  this  section; 
detail  on  the  content  of  our  priorities  within  the  first  category  Is 
Included  in  Exhibit  A. 

He  have  categorized  these  needs  In  five  areas,  all  of  which  have 
Implications  for  the  Measurement  community,  but  not  all  of  which  are 
directed  at  the  delivery  of  the  services  provided  by  the  hBS.  These 
areas  In  order  of  Importance  are: 

1.  Infratechnology  Services   ($34  million) 

This  area  is,  as  the  ad  siys,  "where  the  rubber  jseets  the  road." 
It  Includes  the  delivery  component  so  necessary  to  our  eesbershlp 
and  measurement.  In  general.  Calibration  service*/,  stand;  *d 
reference  materials,  s^te-of-lfcc-arfc  measurement  services  are 
Included.  So,  too,  are  joe  Information  services  such  as  weights 
and  measures  offices  and  support,  descriptions  of  standardized 
measurement  methods,  etc.  The  national  standards  of  chemical, 
physical  and  engineering  measurements  are  part  of  this  area. 

2.  Scientific  ICnowledge  Base  ($8.5  million) 

This  area  Includes  the  fundamental  end  applied  research  carried 
out  by  NBS  scl entl sts  1 n  the  jyneral  area  of  neasurerot 
phenomena.  Together  with  the  fruits  of  research  carried  out  In 
universities,  this  area  provides  the  foundation  of  knowledge  for 
advances  In  measurement  capability.  Such  advances  In  measurement 
capability  (carried  out  under  area  1,  above)  provide  the 
succeeding  research  at  che  NBS  and  elsewhere  to  discover  more 
about  our  physical  planet  leading  to  pushing  all  science 
frontiers  further  back. 

3.  Infratechnology  and  Market  Development  ($4.0  million) 

This  area  1$  similar  to  area  1,  above,  but  the  focus  1s  more  or: 
the  generation  ?nd  publication  of  documentary  standards.  Key 
components  In  this  section  are  other  Information  services: 
tables  of  engineering  data  and  functions,  generic  product 
standards,  etc.)  Writing  standards  and  participating  In 
voluntary  standards  writing  bodies  -  nationally  and 
Internationally  -  are  also  Important  parts. 
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4.  Generic  Technology   ($5.5  ollllon) 

This  area  covers  the  research  Into  various  aspects  of  new  or 
advanced  technology.  Its  outputs  are  non-proprietary  and  have  as 
their  purpose  the  creation  of  the  knowledge  necessary  to  apply  to 
specific  manufacturing  activities. 

5.  Proprietary  Technology  ($2.0  all  Hon) 

This  area  Includes  the  usually  shared »  research  of  Industry  and 
NBS  1n  very  specific,  typically  product-related  areas.  T^-e  KBS 
provides  a  facility  with  scientists  familiar  with  the  facility's 
uses  and  limitation;.  Industry  provides  Its  researchers  and  soae 
United  funds  for  carrying  out  &  particular  experiment.  The 
results  are  normally  proprietary  to  the  company  that  1s  using  the 
faculty. 

The  total  of  the  Increases  of  the  above  categoric  1s  $54H  for  the 
basic  mission  of  the  NBS.  A  more  detailed  description  of  the  needs 
1n  the  f?rst  category  1s  contained  1n  Exhibit  A. 
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priceitt  Aumwar 


The  following  listing  of  national  measurement  roquiremente  is  organized  by 
priority  group,  A  through  E  (A  being  higheet  priority) .    Within  each 
priority  group  the  parameters  *r«  arbitrarily  listed  by  meaeurement  aru. 

priority  aatlgned  "  v.-  a*cb  parameter  ro  fleets  *  orosd  ttiniunt  of  t^s 
national  urgency  of  tb*  requirement  combined  with  the  impact  on  the  nation's 
lo&uwr  «i  defense  naada.    The  groupings  vera  sonovhat  canto  rod  ovor  th* 
priority  diatribution  with  none  falling  in  tha  lovoot  priority  araa. 

PtlOTTT  A 


BEASSEBgg 

RF-Ricrovsve 
Electro-Optice 


Vemperaturs-Prassura 


Physical  -Dimensional 


PARAMETER 

Lvpedance/Admi ttanca 

Aabient  Tomparsture  (Blackbody) 

Las  or  Fever/Energy 

La*  or  Fointlng/Trackinc 

Optical  Power  Hotars 

Liquid  end  Caa  Flow 

Pro tour a 

Temperature 

Vecuun 

Dimensional  (Coordinata  Kaasuring 
Machines) 


FgJORTTT  a 

KEASUREKEKT  AttEA 
DC/Lov  Froqutncy 

KF'Kicrovsvo 


Electro* Optics 
ToBpcrsturo*Prassurs 

Phyoical-Dlacnsional 


PARAMETER 

AC  Voltaga 
Capacitasca 
DC/LT  Ratio 

Hagnatic  Fiald  Strangth 

Low/High  Pouor 

No  is  a  Tearperature 

Attonuation 

Phass  Noise 

Antenna  Cain 

Lsf-r  Koda  Evaluation 

Optical  Time  Domain  Ra  floe  tons  tin 

Eloctrolytic  Conductivity 

Thermal  Conductivity 

Vscuua<Lesk  JUto 

Surface  Roughness 
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mam  s 

DC/Lov  Fr§qu«ncy 


lF*ftlcrovav* 
Eltctro-Optict 


Fbjilcal'DliMTUio^al 


DC  Voltt^t 

DC/LF  Enargy/?oirsr 

LF  Pbtft  Anjlt 

DC  fc  AC  iMiiUoi  > 

Q«Ttctor 

fovar  Density 

Cryo*tnic  SUckbody  Calibration 

Dattctor  Spectral  Raiponst 

riU  Spactrophotoaatry/Thotoaatry 

Calibrition  Standards 
It  Vindov/Flltar  Transmliiion 
Luir  Baaa  Prcfilt 
Luir  attenuation 
Optical  Flbar  Charaetariitici 
Data^tor  Spactral  taiponsa 
ribar  Optic  attanuation 
Optical  flbar  Local  Aria  Katvork 
riatnaaa  (Optical) 
Forca 
Gloia 

Rardnaii  Tatting 
Haxa 

tan&th  (Cap  Block) 
Particla  Standards 


PRIORITY  D 

KEASJREMEWT  AREA 

DC/Lov  Fraquaney 
Elactro'Optica 

Fhytical'Oiacnsional 


FARAHETtt 
Indue tanca 

ftaflactanca  Oiffuaa) 
Raflactanca  (Spacular) 
Hy&roaatry 
Kasa 
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 PNMS 

SECTION  1 

PREFACE 

There  has  been  a  great  deal  of  concern  in  the 
microwave  community  about  the  present  state  of 
measurement  assurance  and  quality  control  in  the  United 
States.    The  obvious  backbone  for  reliable  measurement 
assurance  is  the  National  Bureau  of  Standards; 

This  first  edition  report  from  the  Committee  to 
Promote  National  Microwave  Standards  addresses  many  of 
industries'  concerns  and  provides  suggestions  on  how  to 
change  the  present  deteriorating  situation. 

The  report  has  involved  over  two  years  of  effort 
investigating  the  needs  and  requirements  for  the 
National  Bureau  or  Standaras  in  ths  microwave  business 
sector.    We  encourage  all  readers  to  use  the 
information  gathered  to  provide  further  support  for  the 
National  Bureau  of  Standards.    Our  intent  is  to  make 
this  a  living  document,  and  ,<e  plan  updates  as  the 
information  becomes  available. 

The  committee  wishes  to  thank  the  many  individuals 
for  their  tireless  efforts  in  behalf  of  preparing  this 
report.    We  intend  to  improve  the  future  of  microwave 
metrology  in  the  United  States. 
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SECTION  2  A  "  20  K*rch 

PWK  POSITION  PAPER 


INTRODUCTION 

There  has  been  a  serious  and  growing  atrophy  of  the  resources  available  to 
the  National  Bureau  of  Standard*  (NBS)  to  meet  the  needs  of  the  Nation  1n 
the  technology  areas  of  millimeter  and  microwave  test,  measurement, 
calibration  and  standards.    Immediate  and  energetic  efforts  must  be  made  to 
solve  severe  problems  In  the  near  tern  and  to  develop  adequate  size  and 
strength  of  the  NBS  microwave  resources  In  the  long  run.   The  IEEE/NTTS 
Committee  for  the  Promotion  of  National  Microwave  standards  was  formed  by 
concerned  Industry  members  to  assist  the  NBS  to  turn  around  the  present 
trend.    It  1s  the  belief  of  the  coanlttee  that  If  the  present  trend  Is  not 
dramatically  changed,  support  from  NBS  will  continue  to  decrease  meeting 
the  required  needs  of  government  and  Industry. 
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CRITICAL  ISSUES 

1.  NBS  resources  for  microwave  and  millimeter  programs  have  declined  by  a 
factor  of  two  the  past  15  years  compared  to  the  microwave  and  millimeter 
Industry  that  has  more  than  doubled. 

2.  Forty  percent  of  the  technical  staff  will  be  at  retirement  age  the 
next  five  year*  with  a  bleak  outlook  of  being  able  to  replace  then. 

3.  Other  national  laboratories  have  reported  better  capabilities  In  the 
following  key  areas: 

a.  Impedance. 

b.  Low  and  high  power. 

c.  Attenuation. 

d.  Phase  shift. 

e.  Field  Strength. 

f.  Antenna  Gain. 

g.  Noise. 

4.  Essential  measurement  services  have  not  been  established*  for  eAample: 

a.  SHA  connector,  the  most  used  connector  In  vi.c  ^r-1^. 

b.  DOD  HlLSTAR  program  for  the  WR-22  band. 

5.  Present  In-place  services  are  not  being  updated  and  Improved.  Today's 
technology  Is  demanding  better  accuracy  and  capability. 

6.  Planned  NBS  funding  for  the  ralcrowuve  and  millimeter  programs  the  next 
five  years  falls  short  of  the  projected  requirements  and  needs  by  $7 
Billion  per  year. 
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1KPACTS 

1.  Neglect  of  NBS  is  •  national  resource  his  seriously  Inpacted  the 
Bicrowave  defense  and  cocaunlcatlons  Industry.   New  systeos  ire  left 
without  a  oethod  to  Insure  the  standardization  of  processes,  md 
quality  his  been  compromised. 

2.  Snail  companies  arc  no;  flmnclilly  rile  to  establish  oetrology 
laboratories,  and  ire  left  with  •  difficult  cospetltlve  situation. 

3.  Th*  gap  between  United  Stites  md  other  countries  wtrology 
capabilities  Is  Increasing.    In  fact,  Industries  reliance  on  these 
other  nitlonal  laboratories  has  becoae  essential. 

4.  Major  overseas  competition  is  looolng.   Lack  of  adequate  stoport  In  <e 
cute  standards  area  can  lapact  our  wor'^ide  trade  position. 

5.  Conflicts  between  suppliers  and  users  are  on  the  upswing  as  the  aeoand 
for  traceable  ceasureoents  Is  required  for  leproved  quality, 
produclblllty,  and  contractual  compliance. 
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RECOMMENDATIONS 

1.  kV  concerned  at  the  NBS.  DOC,  OMB  and  Congress  Bust  insist  that  the 
uaio  mission  of  NBS  is  establishing,  maintaining  and  disseminating 
primary  standards. 

2.  Establish  a  process  to  continually  review  the  requirements  and 
priorities  of  the  customer  base  o£  NBS.   We  Bust  execute  the  cost 
important  progress  first  and  in  a  timely  fashion. 

3.  Resources  available  to  the  microwave  and  millimeter  programs  Bust  be 
increased  to  $13  aillion  per  year  through  FY  1E91.  A  sustaining  base  of 
$10  million  per  year  is  required  after  the  initial  rebuilding  phase. 

4.  A  strong  recruiting  prograa  is  required  to  double  the  present  technical 
staff.  Without  "th;s  prograa.  continued  retirement  and  attrition  will 
sap  the  remaining  strength  of  the  most  vital  resource  the  country  has  in 
microwave  and  millimeter  metrology. 

5.  There  needs  to  be  a  common  and  highly  focused  organization  structure  in 
NBS  to  provide  for  management  focus  and  visibility  of  key  programs  and 
priorities  in  the  microwave  and  millimeter  sector. 

6.  A  short-term  plan  involving  NBS,  government,  industry,  and  university 
seasoned  experts  should  be  formed  to  attack  the  immediate  measurement 
needs  while  the  long-term  prograa  is  established. 

7.  A  long  term  national  calibration  service  that  includes: 

c.  All  national  standards  reside  at  NBS. 

b.  NBS  develop,  maintain  and  provide  standards,  artifacts  and 
measurement  services  to  industry  and  other  government  agencies. 

c.  NBS  develop  accepted  methods  for  stating  and  demonstrating  service 
capabilities  and  traceability. 

d.  An  accepted  tiered  dissemination  system  with  a  program-to 
achieve  conformance  within  each  tier. 
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PUMB  Requirements  and  Priorities  Matrix 


Parameter  Coax  Waveguide 


E 
E 

3.5  mm 

29  mm 

<18  GHz 

18-26  GHz 

26-40  GHz 

33-50  GHz 

50-75  GHz 

75-110  GHz 

>110GHz 

4 
1. 

Impedance 

A 

A 

B 

A 

B 

A 

C 

C 

D 

2. 

Power 

A 

B 

B 

B 

C 

A 

0 

C 

0 

3. 

Thermal  Noise 

B 

B 

B 

B 

C 

A 

D 

c 

D 

4. 

Attenuation 

B 

C 

C 

0 

D 

B 

C 

c 

F 

5. 

High  Power 

C 

C 

C 

E 

E 

C 

G 

F 

G 

6. 

Antenna 

E 

E 

E 

C 

G 

G 

H 

7. 

Power  Density 

0 

0 

F 

0 

H 

G 

H 

8. 

Phase  Noise  and 
Switching  Speed 

D 

F 

F 

D 

H 

G 

H 

9. 

Phase 

0 

G 

0 

G 

G 

D 

H 

H 

H 

A  =  Highest  Priority 
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APPENDIX  A 


CHARTER 

To  Promote  National  Microwave  Standards  through  the 
co-ordination  and  prioritization  of  industrial  and 
governsent  requirecents,  and  by  assisting  the  National 
Bureau  of  Standards  (HBS)  tox  achieve  and  sustain 
international  leadership  by  advancing  science  and 
engineering  technology,  which  will  result  in  ioproved 
productivity  and  quality  for  the  benefit  of  corsserce, 
industry  and  defense. 


OBJECTIVES 

The  «aaln  objectives  of  the  Coral t tee  arei 

1.  Assist  the  NBS  to  fee  us  on  their  oain  Pission 
of  establishing*  tsaintaining  and  disseainating 
pricsary  nicrowave  standards. 

2.  Assist  the  NBS  to  identify  National  requirecents 
and  priorities  for  nicrowave  atsndards. 

3.  Assist  the  NBS  to  acquire  resources  with  which 
to  carry  out  their  sain  oisrion. 

4.  Assist  the  NBS  to  establish  a  National  microwave 
calibration  progran. 
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APPENDIX  C 


SUBCOMMITTEES 


1.  REQUIREMENTS  &  PRIORITIES; 

a)  Identify  national  requirementa  and  priorities  for  nicrovave 
standards. 

b)  Identify  current  capabilities  of  NBS  *nd  other  international 
services. 

c)  Describe  current  active  projects  snd  long  rsnge. plans 
Of  NBS. 

d)  Identify,  amplify  snd  prioritize  needs. 

1)  Support  NCSL  needs. 

2)  Support  CCG  needs. 

3)  Support  Industry  needs. 

e)  Organization 

Chairman:    Frank  K.  Koide 

Henberu      Lou  Bowling  (CCG  Liaison) 
Peter  D.  Lacy 
Algie  L.  Lance 
Pat  Nolan 
Gunther  U.  Sorger 

2.  CALIBRATION  PROGRAM: 

a)  To  assist  the  NBS  to  establish  a  National  Microwave  Calibration 
Program. 

b)  Organization 

Chairman:    Wendell  Seal 

Members:      Frank  K.  Koide  (NCSL) 

Norm  Leek  (CCG  Liaison) 
Mario  A.  Maury,  Jr. 
C.  Miller  (NBS  Liaison) 
Bruno  0.  Veinschel 


MARKET  SURVEY: 

*.)    To  determine  the  size  of  the  microwave  industry  and  projected 

growth, 
b)  Organization 

Chairman:    Peter  D.  Lacy 

Members:      Bill  Bazzy 

Alan  Carlson 

Jud  French  (NBS  Liaison) 
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4.  NBS  ANALYSIS: 

«)    Analyze  past  and  present  rasourccs  of  NBS  relative  to 
dollars  and  staff. 

b)  Survey  International  Standards  Labs  and  compare  to  NBS. 

c)  Organization 

Chairman i    Bob  Powell 

Members:      Jud  French  (NBS  Liaison) 
Paul  Robert* 

5.  NBS  ACTION  PLANS i 

a)  To  determine  what  resources  NBS  is  going  to  need  to  meet 
future  requirements  in  terns  of  dollars  and  ataff. 

b)  Develop  a  plan  for  NBS  to  meet  these  requireoenta . 

c)  Organization 

Chairman:    Jerry  Hayes 

Members:      Del  Caldwell  (CCC  Liaison) 
Jud  French  <NBS  Liaison) 
Algic  Lance 
Mario  A.  Maury,  Jr. 
Bob  Weber 
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PNMS- 


20  torch  1987 


SECTION  1 


PREFACE 


There  has  been  a  great  deal  of  concern  in  the 
microwave  community  about  the  present  state  of 
measurement  assurance  and  quality  control  in  the  United 
States.    The  obvious  backbone  for  reliable  measuxement 
assurance  is  the  National  Bureau  of  Standards. 

This  first  edition  report  from  the  Committee  to 
Promote  National  Microwave  Standards  addresses  many  of 
industries*  concerns  and  provides  suggestions  on  how  to 
change  the  present  deteriorating  situation. 


The  report  hau  involved  over  two  years  of  effort 
investigating  the  needs  and  requirerae;  ts  for  the 
National  Bureau  of  Standards  in  the  microwave  business 
sector.    We  encourage  all  readers  to  use  the 
information  gathered  to  provide  further  support  for  the 
National  Bureau  of  Standards.    Our  intent  is  to  make 
this  a  living  document,  and  we  plan  updates  as  the 
information  becomes  available. 

The  committee  wishes  to  thank  the  many  individuals 
for  their  tireless  efforts  in  behalf  of  preparing  this 
report.    We  intend  to  improve  the  future  of  microwave 
metrology  in  the  United  States. 
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PNMS 


A  -  20  torch  1987 


PK*S  POSITION  PAPER 


INTRODUCTION 

There  has  been  a  serious  and  growing  atrophy  of  the  resources  available  to 
the  National  Bureau  of  Standards  (NBS)  to  meet  the  needs  of  the  Nation  In 
the  technology  areas  of  millimeter  and  microwave  lest,  measurement, 
calibration  and  standards.    Iroedlate  and  energetic  efforts  must  be  made  to 
solve  severe  problems  in  the  near  term  and  to  develop  adequate  size  and 
strength  of  the  NBS  microwave  resources  In  the  long  run.   The  IEEE/HTTS 
Committee  for  the  Promotion  of  National  Microwave  Standards  was  formed  by 
concerned  Industry  members  to  assist  the  NBS  to  turn  around  the  present 
trend.    It  1$  the  belief  of  the  committee  that  If  the  present  trend  1s  not 
dramatically  changed,  support  from  NBS  will  continue  to  decrease  meeting 
the  required  needs  of  government  and  Industry. 


J 


2-1 


ERIC 


967 


CRITICAL  ISSUES 

1.  NBS  resources  for  salcrowwe  and  all li meter  programs  have  declined  by  a 
factor  of  two  the  past  «5  years  compared  to  the  olcrowave  and  callllt&eter 
Industry  that  has  core  :han  doubled. 

2.  Forty  percent  of  the  technical  staff  will  be  at  retlrenent  age  the 
next  five  years  with  a  ble*'  outlook  of  being  abl*  to  replace  then. 

3.  Other  national  laboratories  have  reported  better  capabilities  In  the 
following  key  ?"j*s: 

a.  Impedance. 

b.  Low  and  high  power. 

c.  Attenuation. 

d.  Phase  shift. 

e.  Field  Strength. 

f.  Antenna  Gain. 

g.  NoHe. 

4.  Essential  measurement  services  have  not  been  established,  for  example; 

a.  SMA  connector,  the  Dost  used  connector  In  the  world. 

b.  DOD  MIL STAR  prograa  for  the  WR-22  hand. 

5.  Present  In-place  services  are  not  being  updated  and  Improved.  Today's 
technology  Is  demanding  better  accuracy  and  capability. 

Planned  NBS  funding  for  the  microwave  and  millimeter  programs  the  next 
five  years  falls  short  of  the  projecttJ  requirements  and  needs  by  $7 
□11  lion  per  year. 
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IMPACTS 

1.  Neglect  of  NBS  as  a  national  resource  has  seriously  Impacted  the 
microwave  defense  and  cocmuni cations  Industry.   New  systems  are  left 
without  a  method  to  Insure  the  standardization  of  processes,  and 
quality  has  been  compromised. 

2.  Snail  companies  are  not  financially  able  to  establish  metrology 
laboratories,  and  are  left  with  a  difficult  competitive  situation. 

3.  The  gap  between  United  States  and  other  countries  metrology 
capabilities  Is  tncrecslng.    In  fact,  industries  reliance  on  these 
other  national  laboratories  has  become  essential. 

4.  Major  overseas  competition  Is  looming.    Lack  of  adequate  support  1n  the 
basic  standards  area  can  Impact  our  worldwide  trade  position. 

5.  Conflicts  between  suppliers  and  users  are  on  the  upswing  as  the  demand 
for  traceable  measurements  Is  required  for  Improved  quality, 
produclblllty,  and  contractual  compliance. 
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RECOMMENDATIONS 

1.  All  concerned  at  the  N8S,  DOC,  OMB  and  Congress  must  Insist  that  the 
main  mission  of  NBS  is  establishing,  maintaining  and  disseminating 
primary  standards. 

2.  Establish  a  process  to  continually  review  the  requirements  and 
priorities  of  the  customer  base  of  NBS.   He  must  execute  the  cost 
important  programs  first  and  In  a  timely  fashion. 

3.  Resources  available  to  the  microwave  and  ml  Ulster  programs  must  be 
increased  to  $13  million  per  year  through  FY  1991.   A  sustaining  base  of 
$10  million  per  year  is  required  after  the  initial  rebuilding  phase. 

4.  A  strong  recruiting  program  Is  required  to  double  the  present  technical 
staff.   Without  this  program,  continued  retirement  and  attrition  will 
sap  the  remaining  strength  of  the  most  vital  resource  the  country  has  in 
microwave  and  millimeter  metrology. 

5.  There  needs  to  be  a  common  and  highly  focused  organization  structure  In 
NBS  to  provide  for  management  focus  and  visibility  of  key  programs  and 
priorities  In  the  microwave  and  millimeter  sector. 

6.  P  short-term  plan  Involving  NBS,  government,  industry,  and  university 
seasoned  experts  should  be  formed  to  attack  the  immediate  measurement 
needs  while  the  long-term  program  is  established. 

7.  A  long  term  national  calibration  service  that  Includes: 

a.  All  national  standards  reside  at  NBS. 

b.  NBS  develop,  maintain  and  provide  standards,  artifacts  and 
measurement  services  to  industry  and  other  government  agencies. 

c.  NBS  develop  accepted  methods  for  stating  and  demonstrating  service 
capabilities  and  traceability. 

d.  An  accepted  tiered  dissemination  System  with  a  program  to 
achieve  conformance  within  each  tier. 
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WE  FULLY  SUPPORT  THE  PRHS  POSITION  PAPER  AND  THIS  REPORT: 
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ROBERT  WEBER 
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SECTION  3 

ENDORSEMENTS 


ENCLOSED  IN  THIS  SECTION  ARE  LETTERS  FROM  INDUSTRY 
LEADERS  THAT  SUPPORT  "THE  PNHS  REPORT*: 


NOTICE 
THIS  SECTION 

WILL  BE 
ADDED  LATER. 


3-1 


374 

o 


973 


TBS  ECONOMIC  AMD  SOCIETAL  IMPACT 
OF  THE  MICROWAVE  INDUSTRY 


'•••two  recent  inventions  have  played  a  key  role 
in  transforming  the  planet  into  a  global  economic 
-villages  the  jet  airplane  and  the  communications 
satellite. 

•••the  most  important  of  these  is  probably  the 
communications  satellite*    •••Nov  for  the  first  time, 
we  are  truly  a  global  economy*  because  for  the  first 
time  we  have  on  the  planet  instantaneously  shared 
information*" 

John  Naisbitt  in  MEGATRENDS 


Microwave  technology  provides  the  national  and  inter- 
national web  of  information  transfer  for  business,  govern- 
ment* and  personal  uses*  The  volume  and  safety  of  air  and 
eea  transportation  is  strongly  dependent  on  microwave  radar 
and  navigation  aids*  Most  defense  system  structures  have 
powerful  microwave  ingredients*  Radio  (microwave)  astro- 
nomy and  linear  electron  accelerators  explore  the  universe 
and  the  sub-atomic  particle  realm*  The  daily  world  crises 
can  be  viewed  on  our  television  screen  via  microwave 
satellite  links  and  early  medical  diagnosis  can  be  made  in 
remote  villages  of  Alaska  or  Indonesia* 

The  role  of  microwave  technology  can  be  described  in 
terms  of  scope  and  impact,  however,  its  quantitative  size 
is  obscured  in  the  larger  entities  with  which  it  is  inter- 
laced*   It  is  estimated  to  be  about  one  fifth  of  the  dollar 
volume  of  all  U*S*  electronics  production*    This  microwave 
capability  is  the  key  element  of  our  long  distance  communi- 
cation, maintains  the  volume  and  safety  of  air  transporta- 
tion and  control  and  supports  t  majority  of  current  and 
future  military  syp terns. 

Satellite  relay  links  utilize  microwave  transmissions 
to  effect  the  global  communications  network.  Likewise, 
microwave  radar  is  used  by  air  traffic  controllers  to 
monitor  and  direct  aircraft  take  offs,  landings  and  flight 
path  allocations*.    Again  radar  is  used  by  aircraft  pilots 


4-2 


376 


974 


to  observe  other  aircraft,  mountains,  storms  and  ground 
markings. 

In  defense,  the  electronic  battlefield  or  threat  arena 
has  progressed  to  where  tactical  and  strategic  radars  plus 
spectral  monitors  can  be  linked  by  satellite  communication 
links  to  show  situation  status  for  a  region  or  the  entire 
globe*  Further,  defense  weaponry,  fire  control  and  projec- 
tile guidance  largely  use  microwave  systems. 

Figure  1  gives  a  breakdown  of  the  various  sectors  of 
the  U.S.  microwave  market*    The  estimated  total  for  1985  is 
41*0  billion  dollars*    For  further  comparisons,  this  is 
19*5%  of  the  estimated  215  billion  dollar  total  electronics 
market* 

Figure  2  shows  the  distribution  various  sectors  of 
microwave  system  production*     it  emphasizes  that  the 
military/government  end  use  predominates  with  83%* 

Figure  3  tracks  the  growth  of  the  electronics  industry 
from  1950  to  1985*    Then,  in  Figure  4,  the  electronic 
production  is  shown  to  be  5*5%  of  the  Gross  national 
Product  (Grip) •    With  the  microwave  segment  contributing 
over  1%. 

Next,  in  Figure  5  the  Worldwide  Imports,  Exports  and 
Trade  Balance  are  shown  for  the  U*S.  Electronics  Industry 
from  1979  to  1985*    Trade,  balance  has  diminished  since  1980 
and  became  negative  in  1984*    The  serious  segment  of  trade 
involving  Japan  has  been  negative  over  the  entire  interval* 
Japan  is  traditionally  a  poor  or  vacant  market  for  the 
communications  and  defense  segments  of  the  U.S.  microwave 
mar'tet*    Considerable  pressure  has  been  exerted  to  open  the 
coruiaunications  market  access  to  u*S*  trade* 

Figure  6  shows  that  the  electronics  industries  form 
the  largest  manufacturing  group  in  the  U*S*  with  more  than 
2*3  million  employees  in  1984*    The  data  was  compiled  by 
the  American  Electronics  Association  (AEA)  based  on  statis- 
tics from  the  U.S.  Department  of  Labor* 
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The  U.S.  has  pioneered  the  application  of  microwave 
technology  since  1940 •    Microwave  radar  was  extensively 
developed  by  the  U.S.  during  World  War  II,    It  became  a 
major  factor  of  the  capabilities  of  the  U.S.  and  their 
allies.    The  first  terrestrial  microwave  relay  links  were 
instigated  in  1947  in  the  U.S.    Then  in  1962  the  first 
commercial  satellite  relay  service  was  established  between 
the  U.S.  and  Europe. 

Efficient  and  cost  effective  manufacture  is  dependent 
on  "The  technique-  of  interchangeable  part  manufacture"  as 
propounded  by  Eli  Whitney  in  1800.  Measurement  accuracy 
determines  parts  interchangeability,  as  well  as  overall 
system  performance,    with  the  proud  U.S.  background  in  the 
origination  of  microwave  applications,  it  behooves  us  to 
maintain  standards  at  the  highest  level.    This  precision  is 
necessary  to  produce  and  maintain  quality  products  and 
systems  at  competitive  prices  in  a  world  economy  where  the 
competition  of  suppliers  is  wide  spread  and  the  demand 
world  wide. 

The  Organic  Act  of  the  National  Bureau  of  Standards 
authorizes  NBS  to  undertake  the  following  functions: 

The  custody,  maintenance,  and  development  of  the 
national  standards  of  measurement,  and  the  provision 
of  means  and  methods  for  making  measurements  consis- 
tent with  those  standards,  including  the  comparison 
of  standards  used   in  scientific  inventigations, 
engineer inq,  manufacturing  connercQ.  and  educational 
institutions,  with  the  standards  adopted  or  recog- 
nized by  the  Government. 

It  is,  herewith,  strongly  argued  that  the  above  underlined 
functions  are  necessary  and  essential.  Further  that  they 
should  have  priority  over  other  authorized  functions  for 
NBS  that -involve  applied  research  and  fundamental  scien- 
tific studies.  It  is  the  above  stated  custody  of  national 
standards  that  cannot  be  transferred  or  delegated  in  order 
to  maintain  U.S.  creditability  among  other  nations. 
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U.S.  Microwave  Production  1985* 

(in  $  millions) 


Systems: 

Military /Government  25,520 

Commercial  Communications  3,190 

Navagation  /  Industrial  1 ,370 

Consumer  957 

Total  Systems  31,037 


Components: 

Internal  System 
Antennas 

Total  Components 


4,027 
3,509 

"7^36 


Test  Equipment: 
Catalog 

Automatic  (ATE) 


TOTAV; 


1,186 
1,300** 

2,486 

41,093 


•Estimate  by  Eiectronicast  "Line  Item  by  Carlson,  MA  Comm 
Figure  1 


97,9 


977 


Microwave  System  Production 
1985 


Industrial  Consumer 
Commercial  Navigation  3^ 
4% 

Commercial 
Communication 
10% 


$  30.9  B 


Figure  2 
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U.S.  Electronic  Production* 
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U.S.  Production  of  Electronic 
Equipment  and  the  GNP 


$193  billion 

1985 


Figure  4 

  Sourc»:Ono«Ue  Concha,  he. 


ERIC 


332 


 PNMS  

U.S.  Electronics  Trade  Balance 
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Figure  5 

{iS.  Def  tttment  of  Comrmrot 


 ^-PNMS  

Employment  in  Manufacturing  Industries 


MILLIONS    -  1954 


2.3  Electronics 

13  Transportation  Equipment 

1.67  Machinery 

1.63  Food  &  Kindred  Products 

1.5  Fabricated  Metal  Products 

1.4  Printing  &  Publishing 

1.2  Apparel  &  Textile  Products 

Figure  6 

AEA/US.  Dtpt  of  LjbQf 
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SECTION  5 


JUNE  1986 


ANALYSIS  OF  THE 

NATIONAL  BUREAU  OF  STANDARDS  (NBS) 
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NATIONAL  BUREAU  OF  STANDARDS  ANALYSIS 


The  objectives  of  this  section  are:  to  outline  the  National  Bureau 
of  Standards  Organization  showing  the  units  responsible  for  Radio 
Frequency  and  Microwave  Standards  and  Measurements;  to  analyze  present 
and  past  resource*  provided  to  the  responsible  units;  to  coapare  current 
capabilities  i  NBS  with  the  capabilities  of  other  national 
laboratories;  ai.o  to  describe  current  and  planned  NBS  activities  for 
microwave  seasureoents  and  standards. 


Figure  1  shows  the  organisational  location  of  the  two  divisions 
prloarlly  responsible  for.  radio  and  nlcrowave  oeasureaents,  the 
Blectroaagnetlc  Technology  and  Fields  Divisions  which  are  physically 
located  In  Boulder,  Colorado.  There  are  two  other  divisions  under  the 
Center  for  Electronics  and  Electrical  Engineering.  These  are  concerned 
with  semiconductor  materials  and  devices  and  with  eleotro  systeas. 
Likewise  there  are  five  other  centers  under  the  National  Engineering 
Laboratory  covering  mathematical,  chemical,  building,  fire  and 
nanufacturlng  engineering.  Tlee  and  frequency  work  Is  located  In  the 
National  Measurement  Laboratory. 

The  funding  for  the  Electromagnetic  Fields  and  Technology  Divisions 
for  Fiscal  Yesr  1983  Is  shown  In  **lgure  2.  This  data  Is  from  year-end 
accounting  tables.  About  *l8>  of  the  funding  came  directly  from  the  NBS 
appropriation,  was  transferred  from  appropriations  of  other  federal 
sgencles  and  6$  case  from  fees  charged  for  calibration  services. 

Figure  3  shows  the  history  of  this  funding  over  the  last  15  years 
normalized  to  1982  dollars.  This  data  is  from  year  end  accounting 
records,  personnel  lists  and  project  records.  All  of  these  records  were 
not  available  for  each  year,  but  ratios  of  number  of  people  to 
normalized  funds  expended  remained  fairly  constant  enabling 
Interpolation.  This  figure  shows  that  total  funding  and  funds  from  the 
NBS  appropriation  remained  relatively  constant,  but  Increasing  work  for 
other  agencies  was  offset  by  a  nearly  steady  decline  of  calibrations, 
from  nearly  $3  million  per  year  to  less  than  $1  million  per  yea*  over 
the  past  15  years. 

Figure  *»  gives  the  history  of  the  number  of  people  '  /olved.  The 
total  for  each  year  Is  separated  Into  those  primarily  concerned  with 
standards  and  measurements  and  those  concerned  with  related  research. 
Separation  was  done  by  review  of  project  descriptions  and  organizational 
unit  objectives.  It  Is  significant  that  the  number  of  people  concerned 
direct.,  with  rsdlo  and  microwave  standards  dropped  rapidly  during  the 
1960's  and  leveled  out  at  the  end  of  the  1970's  with  less  than  half  of 
the  staff  found  at  the  beginning  of  that  decade. 
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CHARTER 


To  Promote  National  Microwave  Standards  through  the 
co-ordination  and  prioritization  of  indua trial  and 
government  requirements,  and  by  aaaiating  the  National 
Bureau  of  Standarda  (KBS)  to:  achieve  and  austain 
international  leaderahip  by  advancing  acience  and 
engineering  technology,  which  will  result  in  inproved 
productivity  and  quality  for  the  benefit  of  comaerce, 
industry  and  defense. 


The  nain  objectives  of  the  Comlttee  arei 

1.  Assist  the  NBS  to  focus  on  their  main  nission 
of  establishing,  maintaining  and  disseminating 
primary  microwave  standards. 

2.  Assist  the  KBS  to  identify  National  requireaents 
and  priorities  for  microwave  stsndards. 

3.  Assist  the  NBS  to  acquire  resources  with  which 
to  carry  out  their  main  miaaion. 

4.  Assist  the  NBS  to  establish  a  National  oicrowave 
calibration  prograa. 


OBJECTIVES 
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APPENDIX  C 


SUBCOMMITTEES 


1.  REQUIREMENTS  &  PRIORITIES i 

■>    Identify  national  requirements  and  priorities  for  nicrovave 
atandarda. 

b)  Identify  current  capabilities  of  NBS  and  other  international 
aervicea. 

c)  Describe  current  active  projects  and  long  range  plana 
of  NBS. 

d)  Identify,  simplify  and  prioritize  needs, 

1)  Support  NCSL  needs. 

2)  Support  CCC  needa. 

3)  Support  Industry  needs. 

e)  Organization 

Chairman i    Frank  K.  Koide 

Meoberat      Lou  Bowling  (CCC  Liaison) 
Peter  D.  Lacy 
Algie  L.  Lance 
Fat  Nolan 
Gunther  U.  Sorger 

2.  CALIBRATION  PROGRAM t 

a)  To  assiat  the  NBS  to  eatabliah  a  National  Microwave  Calibration 
Program. 

b)  Organization 

Chairman »    Wendell  Seal 

Meoberat      Frank  K.  Koide  (NCSL) 

Norn  Leek  (CCC  Liaiaon) 
Mario  A.  Maury,  Jr. 
C.  Miller  (NBS  Liaiaon) 
Bruno  0.  Veinachel 

3.  MARKET  SURVEY t 

a)  To  determine  the  aize  of  the  microwave  industry  and  projected 
growth. 

b)  Oj Ranization 

Chairman t    Peter  D.  Lacy 

Members t      Bill  Bazzy 

Alan  Carlson 

Jud  French  (NBS  Liaiaon) 
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MBS  ANALYSIS! 


b) 
c) 


Analyze  past  and  present  reaourcea  of  NBS  relative  to 
dollara  and  ataff. 

Survey  International  Standarda  Labs  and  coopare  to  NBS. 
Organisation 

Chairaam    Bob  Powell 


Keaberat 


Jud  French  (NBS  Liaiaon) 
Paul  Roberta 


5.    HBS  ACTION  PLANS » 

a)  To  determine  what  reaourcea  NBS  ia  going  to  need  to  meet 
future  requireoents  in  tema  of  dollara  and  ataff. 

b)  Develop  a  plan  for  NBS  to  seet  these  requirenenta. 

c)  Organ i tat ion 

Chairaam    Jerry  Hayes 

Keaberat      Del  Caldvell  (CCC  Liaison) 
Jud  French  (NBS  Lisison) 
Algie  Lance 
Mario  A.  Maury,  Jr. 
Bob  Weber 
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The  remaining  figures  graphically  show  the  NBS  services  available 
and  compare  these  with  services  frca  other  National  Laboratories,  with 
approximate  services  required,  and  with  a  rough  approximation  of 
accuracy'  limits  based  on  physical  constraints.  Various  lists  and 
schedules  of  these  service  accuracies  and  ranges  were  collected,  but  the 
cost  comprehensive  list  was  the  August  198*  draft  of  "URSI  Register  of 
National  Standards  Laboratories"  prepared  for  the  Union  Radio- 
Scientif ique  International  by  a  working  group  chaired  by  Mr.  A.  E. 
Bailey.  The  data  from  this  report,  as  given  in  the  accompanying  table, 
was  used  except  for  known  subsequent  revisions  such  as  in  microwave  horn 
gain,  and  additional  data  available  such  as  services  available  in  China. 
To  simplify  the  charts  all  of  the  data  was  not  plotted.  Only  the  best 
accuracies  reported  and  NBS  accuracy  reported  are  shown.  Where 
Insufficient  data  of  accuracy  and  frequency  was  available,  the  data  was 
plotted  approximately  parallel  to  physical  constraint  limits.  All 
national  laboratories  do  not  calculate  and  report  uncertainties  In  the 
same  manner  so  detailed  conclusions  should  not  be  drawn.  However,  it  is 
clear  that  there  is  a  metrological  gap  to  be  closed  before  the  National 
Bureau  of  Standards  can  achieve  and  sustain  international  leadership. 

Various  plans  for  future  work  by  NBS  were  reviewed.  Implementation 
of  these  plans  depends  upon  resources  available  and  priorities, 
therefore,  the  plans  must  be  changed  from  time  to  time. 

Attenuation  and  impedance  services  including  those  for  reflection 
coefficient  and  network  parameters  will  depend  upon  current  efforts  to 
extend  the  use  of  six-ports  from  100  KHz  to  100  GHz  and  nigher 
frequencies  If  required.  This  could  provide  resolution  in  attenuation 
ranging  from  0.001  dB/20  dB  to  1  dB/80  dB  and  resolution  in  phase 
ranging  from  COI^  at  20  dB  to  10»  at  80  dB.    Resolution  of  reflection 

coefficient  would  be  2.10*5  in  magnitude  and  O.OOtVr  for  phase  angle. 
Uncertainty  would  depend  upon  resolution  and  accuracy  of  transmission 
line  standards  used  to  calibrate  the  systems  and  repeatability  of  the 
connectors.  Calibration  of  IF  attenuation  will  be  improved  by 
Introduction  of  service  at  1.25  MHz  for  6  dB  steps.  The  uncertainty 
should  be  less  than  6  uB  for  insertion  loss  less  than  20  dB.  There  are 
no  immediate  plans  to  extend  this  service  to  30  MHz  and  other 
frequencies. 

There  are  no  plans  to  improve  power  services  due  to  lack  of 
resources  except  for  improvement  of  VSKR  measurements  and  calibration  of 
range  extending  couplers  using  the  6-ports. 

There  are  no  plans  for  modulation  service  due  to  priority  and 
resources. 

Extension  of  noise  measurement  services  to  other  frequencies 
depends  upon  availability  of  resources. 
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There  are  no  plans  to  extend  field-strength  services  for 
eleotroaagnetlo  Interference  and  susceptibility.  It  Is  planned  to 
extend  power  density  *easureaents  to  other  frequencies  depending  upon 
resources*  and  safety  requlreaents. 
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The  objectives  of  the  PNKS  Subcommittee  is  to  develop  the 
Requirements  and  Priorities  Matrix  from  inputs  provided  from 
NCSL,  Calibration  Coordination  Group  (CCG)  of  the  Military 
Tri-Services  Metrology  Laboratories,  and  PNKS. 

Thin  report  describes  the  new  measurement  requirement  needs 
from  industry  and  the  military  tri-services  in  the  millime- 
ter wave  area. 

The  Matrix  Requirements  and  Priorities  Charts  recommends  75 
Group  Priorities.  Each  letter  represent  a  Group  where  A  be- 
ing the  highest  priority.  The  high  lighted  letters  in  the 
matrix  represent  areas  in  which  NBS  provides  limited  or  no 
calibration  services  at  all.  The  matrix  also  indicates  there 
are  no  NBS  services  from  3.3  mm  (SMA)  connectors  where  in- 
strumentation and  standards  are  now  available  to  26 . 5GHz • 
The  trend  is  to  develop  connectors  well  into  the  40GHz  re- 
gion for  program  such  as  MZLSTAR  and  Weapons  Guidance  Sys- 
tems. 

The  prime  concern  is  placed  on  WR-22  (33GHz-50GHz)  waveguide 
band  for  MILSTAR  whore  the  NBS  does  not  provide  calibration 
services.  These  services  include  Impedance,  Power,  Attenua- 
tion, Thermal  Noise, Antenna  Gain,  and  Phase  Noise.  The  two 
latter  parameters  of  antenna  gain  and  phase  noise  are  not 
the  traditional  Metrology  calibration  requirements,  but  will 
have  a  major  impact  in  the  MZLSTAR  program  as  they  are  most 
critical  in  the    operational  system  mode. 

In  the  industrial  sectors,  high  reliability  connectors  are 
prominent  for  the  Telecommunication  (Business  Radio  Systems) 
data  transmission  systems.    Both  Type  N  and  SMA  type  connec- 
tors are  used  for  frequencies  to  18  GHz  and  2<  GHz  respec- 
tively. 
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KWSORDtlKT  SXSmCE  DJQTCIEKCTTS  1 

S2  SfH??  ^*»u»»nl  Service  I*f iciencies  chart,  indicates 
the  Requirements  and  Priorities  for  the  different  parameters 
SJ!^1^?1  Wit?  th°  coaxial/waveguide  bands, range/accuracies 
2?  MrY>c"  «•  required.  These  charts  also  indicate 
the  programs  being  supported. 

Impednnce  being  fundamental  to  all  measurements,  it  has  the 

272?i*hpru0rfty  *?°n?  oi*ht  oewurement  service  defi- 
ciencies charts.    Both  Standards  and  system  Grade  groupings 

^f£?M?*hrf  3?  S^Y£Jl  G"d*  includes  the  traditional 
7sn(GPC-7J  and  the  3.5mm<GPL-3.5)  connectors  primarily  for 
Industry  and  Tri-Service  standards.  The  Syitem  Grade  ire 
required  for  the  operational  system  level.  These  connectors 
includes  the  Type  H  and  TKC.  The  TKC  connectors  are  primar- 
ily used  in  antenna  systems  for  space  vehicles  such  as  GPS 
and  the  space  Shuttle  as  they  have  a  history  of  high  relia- 
bility end  can  withstand  the  temperature  extreme  of the 
space  environment.  The  TKC  will  be  a  standard  for  the  space 
programs •  In  the  waveguide  bands,  Impedance  is  required 
i  II  Programs  from  MILSTAR  at  44GHr  to  the  Radar  Guidance 
and  Passive  Systems  in  the  94  GHr  region. 

Power 

Similar  to  impedance,  Power  is  also  a  fundamental  pararoe*s*: 
nwasureaents  are  required  for  both  lOmW  standard  level 
IZ'J^Z  5igh  powei!,level  of  ttt  lM8t  160  w*tts  for  MILSTAR  in 
the  wr-22  waveguide  band.  Improved  accuracies  are  required 
tor, coaxial  connectors  to  26.5GHr  and  waveguide  bands 
to  llOGHx  for  communication  and  Short  Range  Radars  and  Seek- 
ers. 

Attenuation 

Although,  Attenuation  is  not  a  fundamental  parameter/  it  is 
°n0JJf  }h*  "Sf t  critical  Parameter  in  millimeter  wave  mea- 
surements. The  range  and  accuracy  requires  several  orders 
of  magnitude  improvement.  These  accuracy  and  dynamic  range 
requirements  are  critical  for  not  only  industry  and  Tri-Ser- 
vice standards,  but  GPS,  Trident,  MILSTAR,  Guidance  and  Pas- 
sive Systems  as  well  as  the  many  classified  programs. 
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Thermal  Noise 


The  NBS  services  are  nonexistent  in  the  3.5mm  connector  and 
waveguide  bands  of  WR-42 ( 18GHZ-26 .  5GH2  V  WR-20(  25 .  5GHz- 
40GHz), and  WR-22(33GHz-50GHz)  as  compared  to  the  other  mea- 
surement .parameters  and  are  the  most  difficult  to  develop 
fundamental  standards.  Thermal  Noise  standards  are  most 
critical  to  all  receiver  systems  for  NXLSTAR  and  Communica- 
tion/Radar systems, primarily  for  satellite  applications. 

Fields  and  Antennas 


Unlike  power, impedance,  attenuation, thermal  noise,  antenna 
gain  measurement  has  recently  surfaced  as  a  major  Metrology 
calibration  requirement  due  to  satellite,  communica- 
tion/radar system  programs.  MILSTAR  is  a  prime  example, 
where  not  only  the  boresight  gain  must  bo  calibrated,  but 
polarization. and  pattern  measurements  are^required. 


Power  w Density 


Power -Density  measurements  are  required  to  26.5GHz  at  levels 
up.  to  100mW/cmafor  OSHA  regulation.  Radar  System,  and  EMI 
regulation  on  ships  as  well  as  the  Tri-Services  and  industry 
requirements.  The  NBS  has  limited  capabilities  to  1GHz  at 
lOmW/cm*. 


Phase 


Similar  to  Impedance,  phase  measurements  are  required  for 
antenna  gimble  assemblies  and  receiver  systems  on  Radars  for 
F-lll,  GPS,  Space  Shuttle,  Trident , MILSTAR, and  Communication 
systems.  NBS  does  not  have  calibration  services  for  the 
3.5mm  connectors. 


Phase  Noise  and  Switching  Speed 


A  non-traditional  area  of  major  concern  which  recently  sur- 
faced as  a  result  of  the  next  generation  of  military  commu- 
nication and  navigation  program.  Phase  Noise  and  Switching 
Speed  is  required  for  the  MILSTAR  Program  for  both  i?ayload 
and  Terminal/Airborne  Systems.  No  formal  calibration  ser- 
vices are  available  at  the  NBS.  A  partial  capability  exist 
on  a  case  bases  at  the  Time  and  Frequency  Division  of  the 
Boulder  Laboratories. 
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REQUIREMENTSJAND  PRIORITIES 
SUBCOMMITTEE  MEMBERS 

FRANK  K.  KOIDE,  CHAIRMAN  ROCKWELL 

INTERNATIONAL 

DR.  GUNTER  U.  SORGER   EATON 

ALGIE  LANCE  TRW 

DR.  PETER  LACY  WILTRON 

PATRICK  NOLAN  LOCKHEED  MISSILE 

LIAISON  AND  SPACE 

LOU  BOWLING..........:..  U.S.  ARMY 

TMDE  SUPPORT 
GROUP 

RICKPATINO    U.S.  NAVY 

METROLOGY  ENG 
CENTER 


REQUIREMENTS  AND  PRIORITIES 
OBJECTIVES 


IDENTIFY  NATIONAL  REQUIREMENTS  AND  PRIORITIES 
FOR  MICROWAVE  STANDARDS 

HENTJFY,  SIMPLIFY  AND  PRIORITIZE  NEEDS 

—  SUPPORT  NCSL  NEEDS 

—  SUPPORT  CCG  NEEDS 

—  SUPPORT  INDUSTRY  NEEDS 
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RECOMMENDATION 
REQUIREMENTS  AND  PRIORITIES  MATRIX 


FREQUENCY 

CO/ 

VXIAL 

WAVEGUIOE 

PARAMETER 

<18GHj 
7  mm 

<28GHz 

<18 
GHz 

18-26 
GHz 

28-40 
GHz 

33-50 
GHz 

50-75 
GHz 

75-110 
GHz 

>  110 
um 

1 

IMPEDANCE 

A 

A 

B 

A 

B 

A 

C 

C 

D 

2 

POWER 

A 

B 

B 

B 

C 

A 

D 

C 

3 

THERMAL  NOISE 

B 

B 

B 

B 

B 

B 

D 

D 

F 

4 

ATTENUATION 

B 

C 

C 

D 

D 

B 

C 

C 

F 

5 

HIGH  POWER 

C 

C 

C 

E 

E 

C 

G 

F 

G 

6 

ANTENNA 

E 

E 

E 

C 

G 

G 

H 

7 

POWER  DENSITY 

D 

0 

F 

D 

H 

G 

H 

8 

FREQUENCY 

?HASE  NOISE  AND  SWITCH- 
ING SPEED) 

D 

F 

F 

D 

H 

G 

H 

9 

PHASE 

D 

G 

D 

G 

G 

D 

H 

H 

H 

o 

CO 


•0 "  TV  <•  •  r\ 
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REQUIREMENTS  AND  PRIORITIES  SUMMARY 


FREQ  GHz 
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MEASUREMENT  SERVICE  DEFICIENCIES 
IMPEDANCE  (REFLECTION  COEFFICIENT) 


PRIORITY 


COAX/W.G.  BAND 


STANDARDS  GRADE 
7  mm  (GPC-7) 
(0.01  TO  18  GHz) 

3.5  mm  (GPC-3.5) 
(0.01  TO  26  GHz) 


SYSTEMS  GRADE 
TYPE  N 

(0.01  TO  18  GHz) 
TNC 

(0.01  T0 18  GHz) 
SMA 

(0.01  TO  26.5  GHz) 
WR-22 

(33  TO  50  GHz) 
WR.15 

(50  TO  75  GHz) 
WR-10 

(75  TO  110  GHz) 


RANGE/ACCURACY 


0.01  TO  0.8 
±(0.001  TO  0.01) 

0.01  TO  0.8 
±(0.002  TO  0.01) 
IEC  PUB  457-5  1984 


0.01  TO  0.C 

±  (0.002  TO  0.02) 

0.01  TO  0.8 
±(0.005  TO  0.02) 
0.01  TO  0.8 
±  (0.003  TO  0.03) 

0.002  TO  0.33 

±  (0.001  TO  0.005) 

SAME  AS  ABOVE 

0.002  TO  0.33 
±(0.005  TO  0.01) 


NBS  SERVICE 

PRDGRAMQ 

±(0.005  TO  0.01) 

INDUSTRY  AND  TRI- 

SERVICE 

STANDARDS 

NONE 

GPS.  SPACE 
SHUTTLE.  TRIDEN1. 
F-111,  SPECIAL 
PROGRAMS 

NEED  PLANS 

GPS,  TRIDENT. 

SPECIAL 

PROGRAMS 

NEED  PLANS 

NEED  PLANS 

NONE 

WILSTAR 

NONE 

SPECIAL 
PROGRAMS 

LIMITED 
SERVICE  94-96 
GHz 

SHORT  RANGE 
RADAR.  GUIDANCE 
AND  PASSIVE 
SYSTEMS 
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MEASUREMENT  SERVICE  DEFICIENCIES 

POWER 


PRIORITY 

COAX/W.G.  BAND 

RANGE/ACCURACY 

NBS  SERVICE 

PROGRAMS 

A 

7  mm  (GPC-7) 
(0.01  TO  18  GHz) 

1  mW  TO10mW 
±(0.5  TO  0.3)% 

SERVICE  AT 
10  mW  ONLY 

INDUSTRY 
STANDARDS 

B 

3.5  mm  (GPC-3.5) 
(0.01  TO  26.5  GHz) 

0.1  TO  100  mW 
±(0.5  TO  2.0)% 

NONE 

GPS,  TRIDENT, 
F-111.MMIC, 
COMMUNICATION 
SYSTEMS 

A 

TYPEN 

(0.01  TO  18  GHz) 

1  mW  TO10mW 
±  (0.5  TO  5)% 

SERVICE  AT 
10  mW  ONLY 

GPS,  TRIDENT, 

COMMUNICATION 

SYSTEMS 

A 

WR-22 

(33  TO  50  GHz) 

1  TO  100  mW 

±1% 

NONE 

MILSTAR 

D 

WR-15 

(50  TO  75  GHz) 

1  TO  100  mW 
±  (1  TO  2)% 

SERVICE  AT 
10  mW  ONLY 

SPECIAL 
PROGRAMS 

D 

WR-10 

(75  TO  110  GHz) 

1  TO  100  mW 
±  (2  TO  3)% 

■  1019 

SERVICE  AT 
10  mW  AT 
94-96  GHz 

SHORT  RANGE 
RADAR, 

GUIDANCE  AND 

PASSIVE 

SYSTEMS 

PfftJIS 


MEASUREMENT  SfeRVlfcE  DEFICIENCIES 
THERMAL  NwlSE 


PRIORITY 


COAX/W.G.  BAND 


TYPE  N 

(0.01  TO  18  GHz) 


3,5  mm 

(0.01  TO  26.5  GHz) 


WR-42 

(18  TO  26.5  GHz) 


RANGE/ACCURACY 


4  TO  30  dB  ENR 
±(0.05  TO  0.2  dB) 


12  TO  18  dB  ENR 
±  (0.05  TO  0.2)  dB 


15  TO  17  dB  ENR 
±0.1  dB 


NBS  SERVICE 


SELECTED 
FREQUENIES 


NONE 


NONE 


NONE 


PROGRAMS 


INDUSTRY  AND 
TRI-SERVICE 
STANDARDS, 
GPS(  TRIDENT 

INDUSTRY  AND 
TRI-SERVICE 
STANDARDS, 
MMIC 

MILSTAR 


o 

—3 
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MEASUREMENT  SERVICE  DEFICIENCIES 
ATTENUATION 


PRIORITY 

COAX/W.G.  BAND 

RANGE/ACCURACY 

NBS  SERVICE 

PROGRAMS 

B 

7mm(GPC-7) 
(0.01  TO  18  GHz) 

0TO60dB 
±{0.005  TO  0.10) 
Qo 

±0.03dB/10dB 
10  dB 

INDUSTRY  AND 
TRI-SERVICE 
o 1 ANUAKU 

C 

3.5  mm  (GPL-3.5) 
GHz) 

0TO60dB 

X.  (U.U1  I U  U.l )  Gb 

NONE 

TRiDENT,  GPS, 

cdapc  cut  itti  c 
orAUb  orlU  1  1  Lb, 

F-111 

B 

TYPE  N 

(0.01  TO  13  GHz) 

0TO  60  dB 

±  0.005  dB  TO  0.1) 

dB 

±0.03dB/10 
dB 

9 

WR-22 

(33  TO  50  GHz) 

0TO  60  dB 
±{0.002  TO  0.1  )dB 

NONE 

MILSTAR 

C 

WR-15 

'450  TO  75  GHz) 

0TO  60  dB 

±  {0.004  TO  0.1)  dB 

NONE 

SPECIAL 
PROGRAMS 

C 

WR-10 

(75  TO  110  GHz) 

0TO  50  dB 

±  (0.01  TO  0.2)  dB 

102  r 

LIMITED  TO 
94  TO  96  GHz 
AT  0.06  dB/ 
10dB 

SPECIAL 
PROGRAMS, 
STARTLE,  SHORT 
RANGE  RADAR, 
GUIDANCE  AND 
PASSIVE 
PROGRAMS 

MEASUREMENT  SERVICE  DEFICIENCIES 
HIGH  POWER 


PRIORITY 

wvHA/Vr»Ut  DAliU 

HAN  Gfc/ACCU  RACY 

NBS  SERVICE 

PROGRAMS 

C 

TYPE  N/TNC 
(0.001  TO  6  QHz)' 

0.1  TO  200W 
±(1  TO  5)% 

NONE 

TACAMO,  GPS, 

COMMUNICATION 

SYSTEMS, 

TRIDENT, 

NAVY 

CALIBRATION 
PROGRAM 
NAVIGATION 
AND 

SURVEILLANCE 
SYSTEMS 

ERIC 
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MEASUREMENT  SERVICE  DEFICIENCIES 
I  FIELDS  AND  ANTENNAS  (GAIN-HORNS) 


PRIORITY 

COAX/W.G.  BAND 

RANGE/ACCURACY 

NBS  SERVICE 

PROGRAMS 

C 

WR-22 

(33  TO  50  GHz) 

GAIN: 

24dB±0.10dB 
PCLARIZATION 
AND  PATTERN 

NONE 

MILSTAR 

1G23 


1/ 


MEASUREMENT  SERVICE  DEFICIENCIES 
POWER  DENSITY 


PRIORITY 

COAX/W.G.  BAND 

RANGE/ ACCURACY 

NBS  SERVICE 

PROGRAMS 

D 

(0.1  TO  26.5  GHz) 

0.1  TO  100  mW/cm* 
(±0.5  dB) 

LIMITED  CAP. 
TO  1  GHz  AT 
10mW/cm* 

OSHA 

REGULATION, 
RADAR  SYSTEMS 
RADIATION 
HAZARDS,  EMI 
REGULATION  ON 
SHIPS,  AND  TRI- 
SERVICE  AND 
INDUSTRY 
REQUIREMENTS 
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MEASUREMENT  SERYSCE  DEFICIENCIES 

PHASE 


PRIORITY 

COAX/W.G.  BAND 

RANGE/ACCURACY 

NBS  SERVICE 

PROGRAMS 

D 

7  mm  (GPC-7,  N) 
(0.01  TO  18  GHz) 

±  0.05°  TO  0.2° 

±0.5° 

INDUSTRY  AND 

TRI-SERVICE 

STANDARDS 

G 

3.5  mm  (GPC-3.5) 
(0.01  TO  26.5 
GHz) 

±0.1  TO  0.5° 

NONE 

GPS,  SPACE 

SHUTTLE, 

TRIDENT. 

COMMUNICATION 

SYSTEMS 

1G25 


PNfttS 

.  7.  » 


MILSTAR  PHASE  NOISE  REQUIREMENTS 


FPEQ.  OFFSET 
FROM  CARRIER 

CARRIER  FREQUENCY,  dBC 

PAYLOAO/TERMIHAL 

TERMINAL 

5  MHz 

60-80  MHz 

12-1.4  GHz 

8.4-75  GHz 

435445  GHz 

1Hz 

-112/-95 

,„, , 



_ 

10  Hz 

-125/-125 

,„, , 

100  Hz 

-145/-145 

-95 

-88 

-70  ' 

-60 

1  KHz 

-155/-155 

-105 

-100 

-80 

-71 

10  KHz 

-165/N0  SPEC 

-115 

-110 

-93 

-81 

100  KHz 

-130 

•i15 

-113 

-86 

1MHz 

-130 

-135 

-120  • 

-106 

10  MHz 

-130 

-135 

-120 

-106 

100  MHz 

-135 

-120 

-106  ' 

16Hz 

-120 

-160 

1026 


PNMS 


MILSTAR 

FREQUENCY  SWITCHING  SPEED  (FREQ.  HOPPING),  ON/OFF  TIME 

FREQUENCIES:        1 .3-7.5  GHz  AND  43.5-44.5  GHz 

SWITCHING  SPEED:    0.9  ps 

PHASE  SLOPE:         <5  DEGREE/62ps 


SETTLING  TIME: 


ON/OFF  TIME: 
TRANSITION 


WITHIN  5  DEGREE  OF  FINAL  PHASE  IN  MAXIMUM 
INTERVAL  OF  62.9ps  FROM  START  OF  A-FREQ. 
TRANSITION. 


OFF  STATE  <60  dB  BELOW  NORMAL  ONSTATE 


SwiS^SifJ^ufL  <a5pS  RELAT|V2  TO  THE  START  OF  OUTPUT 
^WITCHING  TIME     FREQUENCY  HOP. 


PIOIS 


SUMMARY 


RECOMMENDED  7-  GROUPED  PRIORITIES 


IMPROVED  UNCERTAINTY/RANGE  AND  BROADEN 
PROGRAMS  FOR  COAXIAL  CONNECTOR  TYPES  AND 
WAVEGUIDE  BAND  STANDARD? 


MILSTAR  AND  WEAPON  GUIDANCE  SYSTEMS  ARE 
CRITICAL  DoD  PROGRAMS  REQUIRING  NEW  AND 
IMPROVED  MICROWAVE  STANDARDS 
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NATIONAL  CALIBRATION  PR06RAS  PROPOSAL 


JUNE  1986 


iendell  d.  seal 

(chairman,  pnms  calibration  program  sub-committee) 

Manager,  Meaiureaent  Engineering  Departeent 
TRW,  Inc. 

Redondo  Beach,  California 
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There  Is  currtntly  in  Inadequate  "National  Calibration  Program*  to 
support  U.  S«  Industry,  the  Departaent  of  Defense  (D00)  and  other  govern* 
sent  agencies.   This  lack  of  national  capability  Includes  several  technical 
disciplines.   The  RF/alcrowave/allllaeter-wave  disciplines  probably  have 
the  nost  glaring  deficiencies  and  are  among  thi  aost  critical.  Over  the 
past  decade,  the  National  Bureau  of  Standards  has  steadily  fallen  behind  In 
c all brat lon/aeasureeent  capability  needed  to  support  Industry,  000,  and 
other  government  agencies  -  especially  In  the  RF/alcrowave/allllaeter-wave 
disciplines.    In  addition  to  not  keeping  up  with  the  support  requirements 
In  new  technologies  and  frequency  bands,  several  established  services  at 
NBS  have  bejn  allowed  to  deteriorate  during  this  era. 


objective 

The  objective  of  tho  PW45  is  to  influence  Industry,  the  necessary  DOC 
and  other  government  agencies  to  provide  NBS  the  necessary  support  that 
enables  thca  to  develop  the  calibration  and  aeasureaent  services  despera- 
tely needed. 

A  long  tera  national  calibration  service  that  Includes: 
o   National  standards  (all)  reside  at  NBS 

o  NBS  develop,  oalntaln  and  provide  standards,  artifacts  and  oeasure- 
aent  services  to  industry  and  other  government  agencies 

o  K8S  develop  accepted  eethods  for  statlrg  and  demon strati ngr 

1)  Service  Capabilities 

2)  Traceablllty 

o  Calibration  aethods  and  processes  Including  consensus 

standards/processes,  documentation,  and  uncertainty  analysis 

o   Systea  and  prograa  for  accepted  tiered  dlsseal nation 

o   Systea  which  allows  the  achievement  of  conformance  within  each  tier 
of  the  calibration  structure  -  along  with  flexibility  for  any  user 
to  bypass  any  echelon  of  the  "tiered"  systea  If  necessary  to 
achieve  accuracy  at  a  particular  level 

o   Standard  Reference  Materials  (SRH's)  -  developed,  characterised, 
and  sold  by  NBS  -  supplied  with  certificate  of  calibration/ 
measurement  -  Examples: 

SRH's  for  surface  roughness  measurement  processes 
SRH's  for  plating  thickness  measurement  processes 

o   Measurement  Assurance  Programs  (HAPS)  -  control  lei  by  NBS  -  provi- 
des certification  of  laboratory's  complete  process,  not  just  a 
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"standard"  as  1$  normally  supplied  with  convention*!  traceablHty 
methods  -  Examples: 

-  Gage  block 
*  Resistance 

-  DC  Yoltagv(Standard  Cell) 

-  Kass  (weight) 

-  Laser  Power 

o  Progra*  that  enables  Industry  and  other  government  agencies  to 
Identify  early  measurement/calibration  requirements  -  1n  the  R  &  0 
stage  of  technology  development 

o  Program  that  assists  the  defense  Industry  and  other  general  Ind- 
ustry in  establishing  realistic  measurements  specifications  for 
programs  such  as: 

oo  HILSTAR  EHF  Heasureserts/CoapHance 
oo   EMI  Standards 

o  RF/Hlcrowave/M11Hraeter  wave  standards  and  measurement  support  that 
are  adequate  to  support  Industry  and  other  governnent  agencies  - 
especially  the  Department  of  Oefense  (000),  1n  a  timely  oanner. 

o  PKHS  recommends  that  N8S  Increase  emphasis  on  automation  -  the 
objective  being  Improvement  of  Productivity  and  quality.  Some  of 
the  benefits  to  be  gained  are: 

Improved  and  more  consistent  processes 

-  Minimized  Intensive  labor  requirements  of  Mghly  skilled  scien- 
tists and  engineers 

-  Reduction  of  calibration/standards  echelons  through  Improved 
accuracy  and  efficiency-enabling  higher  echelon  service  to  be 
available  to  more  users 

o  PNMS  does  not  recommend  the  Increased  automation  for  the  sake  of 
automation  -  1t  must  be  cost  effective  within  reasonable  resources 

-  and  quality  must  not  be  sacrificed. 

CURRENT  STATUS 

The  current  capability,  especially  the  calibration  services  at  the 
National  Bureau  of  Standards  (NBS)  1s  Inadequate  to  support  the  requlre- 
aents of  Industry  and  various,  government  agencies.  The  critical  need  for 
this  national  program  Is  exemplified  by: 

o  NBS  capability  1s  Inadequate  to  support  current  Industry  and 
government  agency  measurement/calibration  requirements 
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o  MBS  funding  and  manpower  limitations  preventing  development  of 
standards/art <  Meats  and  measurement  techniques  to  support  new  and 
rapidly  changing  technologies 

o  Deterioration  of  existing  Inadequate  capability  -  due  to  funding 
'  and  nanpower  limitations 


INTERIM  -  WHAT  TO  DO  UNTIL  NBS  GETS  HERE 

The  PNMS  recognizes  that  In  addition  to  the  current  lack  of  critical 
measurement/calibration  services  -  there  will  be  a  minimum  of  two  to  three 
years  development  tine  for  NBS  to  provide  new  services  after  funding  appro- 
val Is  provided.  It  Is  recommending  a  number  of  options  for  Industry,  NBS 
and  other  government  agencies  to  use  as  "Interim"  measures.   These  Include: 

o  Enable  faster  technology  transfer  to  Industry 

o  Assist  NBS  In  becoming  "future  oriented11  during  the  development  of 
new  measurement  technology.   This  should  Include: 

Increased  Industry  and  D00  Involvement,  training  seminars, 
documentation,  technical  publ Icatlons,  establ Ish  accepted 
standards/artlfacts/measurement  techniques,  and  methods  for 
technology  transfer. 

Institute  a  legal  forum  for  discussions,  evaluations  and  recom- 
mendations planning  objectives  to  neet  established  needs. 

-  Use  of  other  national  laboratories  by  NBS  and  Industry  where 
there  Is  a  recognized  capability  not  available  In  this  countn- 

Increased  NBS/lndustry  cooperative  efforts  Including  par- 
ticipation with  NBS  during  development  of  capabilities. 

-  Purchase  of  standards  -  when  developed  and  recognized  as  ade- 
quate -  from  other  National  laboratories  or  Industry  Instead  of 
reinventing  and  developing  at  NBS.  This  can  save  both  develop- 
ment time  and  money. 

o  Use  of  designated  "consensus"  laboratories  for  Interim  service  - 
NBS  should  be  the  facilitator  In  such  a  program.  The  HILSTAR  EHF 
Interim  Standards  Program  Is  an  example  of  "consensus  standards 
being  developed  to  satisfy  a  critical  DOD  project 
measurement/compliance  requirement. 

o   Facilitate    Industry    (Buyer/Seller)/DOO  Intercowparlson. 

Although  these  may  be  a  good  "Interim"  solution  to  a  lack  of  a 
national    standard,  *hey 
"stop-gap"  measure  that 
limited  life  cycle,  crlsl 
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ditlons  for  technology  transfer.  They  «re  not  cost  effective 
alternative*  to  an  adequate  National  Standards  Prograa  -  the 
MILSTAR  EHf  Interla  SUndards  Progrni  being  a  prise  exaaple: 

-  Estimated  annual  cost  to  each  of  the  four  current  participating 
laboratories  Is  epproxlaately  $250,000.  Much  of  this  expen- 
diture wuld  not  be  necessary  if  national  standards  and 
aeasureaent  services  were  available  (preferably  at  HBS). 

-  The  combined  cost  will  far  exceed  the  cost  necessary  for  N8S  to 
develop  the  capability. 

-  Industry  costs  are  eventually  reflected  1n  higher  costs  to  000 
and  other  governsent  agencies. 

CONCLUSION 

It  Is  the  unanltsous  consensus  of  the  PKMS  that  there  1s  an  irgent 
requ1re*ent  for  an  adequate  "National  Calibration  Prograa."  Sufficient 
support  needs  to  be  provided  to  enable  K8S  to  becoac  the  world-wide 
recognized  National  Keasureeent  resource  and  center  of  excellence. 

The  PNHS  Prograa  illustrates  the  current  deficiencies,  Identifies 
national  requlreaents  and  priorities,  and  a  recosaended  callbrat  ,.i  plan  to 
corrSSJ  th8  cumnt  conditions  and  Improve  overall  NBS  support  to  Industry 
and  DOO  on  future  developed  services. 
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Tha  IEEE  HicroHivt  Theory  and  Techniques  Society 
Committee  for  the  Promotion 
of 

National   HicraNtva  Standards 
ACTION  PLAN 
EXECUTIVE  SUMMARY 

This  plan  pr.m.ntm   .athoda  and  actions  to  take  to 

?K2Pr-!!ir!V-ral   k-V  ProJ«ct«  that  h.vt  b.an   defined  by 
tnt  coMltttt.   These  projects  ara  raquired  to  fill 
serious  gaps  in  microwave  maasuraaant  technology 
support  at  tha  National   Buraau  of  Standards. 

''hM?k-£».ft.G!!  P1r\1?,pr*3-ntDd  in  sections  which  provida 
background  and  dafina  tha  problam,  than  present 

includl*  r*qulr-d  »ctions.     Kay  action  areas 

*•   Finances  and  Financings   #38  •'.Uion  of 
additional  fundsare  naodad  over  tha  next  six   years  and 
*4  million  par  year  thereafter  to  attack  the  73 
projects  and  ailnUln  their  calibratioi  services. 
Ideas  for  acquiring  private  and  Government  funds  are 
presented . 

b.  Personnel!    The  NBS  microwave  staff  needs 
doubling.     Interim  action  teams  of  government-industry 
experts  are  proposed  to  expedite  tolutions  for 
extreaely  serious  deficiencies. 

c.  Equipraent/Facilitiesr      3  to   10,000  sq  ft  of 
space  are  needed  for  new  systems)   si. 3  m  p«r  yoar  for  s 
years  and  *0.7  M  per  year  thereafter  are  needed  for 
•capital  equipment 

d.  Management  Resources  and  Directions  Higher 
prioritias'f or  measurement  standards  technology  are 
prescribed.     A  series  of  interim  and  long  term  goals 
for  NBS  Are  presented  to  strengthen  rresources. 

e.  Project  Objectives  and  Plans*     The  continuing 
role  of   the  Committee  i*  described.     The  elements  of 
interim  and  final   projects  are  described.     The  sequence 
of   project  execution  is  proposed.     Relationships  of  NBS 
and  industry/acadeoia  team  members  are  suggested. 

Finally,   a  summary  of  PNMS  and  NBS  actions  are 
presented.     Immediate  action  calls  for  the 
establi*haant  of  a  financing  task  force,   development  of 
project  plans,   and,   with  funds  at  hand  at  NBS, 
execution  of   tho  highest  priority  projects. 


8-2 


1035 


PNMS 


The   IEEE  HTTS  Committee 
for  the 

Pronation  of   National   Microwave  Standards 


ACTION  PLAN 


BACKGROUNDS 

The  IEEE  MTTS  Committee  for  the  Promotion  of  National 
Microwave  Standards  has  been  farmed  by  a  group  of 
concerned   individuals  who  find   it  in  the  beet  Interests 
of   their  companies  and  organizations  to  restore  the 
prowess  of.  NB8  to  furnish  essential   national  standards 
and  calibration  support  for  the  eicrowave  industry. 

There  hai  been  a  serious  and  growing  atrophy  of  the 
resource*  available  to  the  National   Bureau  of  Standards 
<NBS>    to  meet  the  needs  of   the  Nation  in  the  technology 
areas  *if  millimeter  and  microwave  test,  measurement, 
calibration   and  standards.      Immediate  and  energetic 
efforts  must  be  made  to  solve  severe  problems  in  the 
near  term  and  to  develop  adequate  size  strength  of 

the  NBS  microwave  resources  in  the  long  term. 

Neglect  of  NbS  as  a  vital   national  resource  has  left 
the  microwave  industry  of   the  U.S.,   and  the  defense  and 
communit  #iti  on  projects  it  principally  supports,  without 
sufficient   national   measurement  references  to  assure 
am  maintain  quality  and  reliability  of  outgoing 
products  and  deployed  systems.     Technology  development 
is  falling   behind  and   its  transfer   is  being  delayed. 
Also,   the  microwave  industry  is  further  hampered  in 
competing   favorably  in  foreign  markets  where  other 
governments  assure  strong  national  measurement 
reference  competence  to  support  national  industries. 


THE  PROBLEMS 

A  series  of   buaget  trimming  actions  over  a  lono  period 
of   time  have  seriously  reduced  NBS  microwave  resources 
and  capabilities.   These  reductions  have  taken  place 
within  NBS,   within  the  Department  of  Commerce  (DOC), 
within   the  Office  of   Management  and  Budget    (OMB)  and 
within   the  committees  of  Congress.   They  began  in  tho 
late   1960's  and  early  1970'*  on  the  erroneous 
perception  that   the  measurement  technology  of   that  time 
had  been  advanced  adequately  to  satisfy  microwave 
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rtquirtitnti   for  many  yitri  to  com.     Th£s  has  an 
outgrowth   of   ixbimivi  dtv«lop««nt  efforts   for  the 
Department  of   Difimi  during   the  lata   1930*m  and  early 
1960*»,     HoMivir,  .the  cuti  wars  short  mlghtod,  They 
hurt  a  major  segment  of   the  microwave  industry  in  both 
cost  and  delivery  time  by  leaving  thera  without  needed 
calibration  services  and  miiurwamt  standards 
developments  to  kaop  pace  with  emerging  technology. 
They  also  dismantled  a  vital   resource  now  needed  to 
support  .the  Implementations   of   a  new  murue  of 
I  technology  breakthroughs  in   the  mid-1980's. 
I  These  technology  support  needs  demand  national 
\  measurement  references  and  capabilities   that  are  the 
reeponr,tbllity  of   NBS  to  furnish  and  which  do  not 
exli.w.     Member-a  ,of   industry  as  a  whole  have  been  slow 
to  recognize  vha  loss  of  NBS  capability  and   to  respond 
to  the  thraat  created  by  this  loss.      They  simply 
assumed  that  the  services  would  be  there  when  needed  as 
they  had  been  throughout  the  history  of   NBS*     They  also 
?  assumed   that  the  pendulum  of   government  economics  would 
swing  to  restore  the  more  damaging  of   the  reductions* 
This  has  not  occurred.      Zn   fact,    It  has  only  grown 

HOP SS. 

Tho  studies  of   the  PNMS  have  revealed  very  serious  and 
immediate  nWeds  for  NBS  services  and  support.  Those 
are  reflected   in  tho  documents  of   the  Committee  as 
'  derived   from  a  broad  base  of    industry  and   from  the 
findings  of   other   groups  who  depend  on  NBS  support* 
such  as  the  National   Conference  of  Standards 
Laboratories    <NCSL> .      They  reflect  a  universal 
requirement  that   immediate  and  positive  action  be  taken 
by  NBS  and  Government  to  furnish   needed  resources. 

Xt   is  the  intent  of   this  Action   Plan   to  address  these 
requiroments  and   to  establish  a  direction  for 
corrective  action   to  restore   Ihi  NBS  as  *  strong 
central   national   resource  which  meets  the  basic  and 
esuentlal   needs  of   defense,    government  and   industry  in 
the  field  of   millimeter  and  microwave  measurement 
technology  and   measurement  standards. 

Tho  plan  covers  the  following  areast    a.   Finances  and 
Financing*   b.   Personnel,   c.    Equipment/Facilities,  d. 
Management  Resources  and  Direction,   o.  Project 
Objectives  and  Plans 

FINANCES  and  FXNANCINGt 

NBS  is  woefully  short  of  funds  to  attack  the  microwave 
standards  problems  now  existing.  Through  an  evaluation 
of   essential   requirements  versus   the  services  that  must 
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;  be  established  «nd  iubuqutnt   analysis  of    the  effort  to 

t  aehi'eVe  them,   the  Comal  ttee  itMc.tio  that  *  38  oil  I  ion 

^  ovtr  the*  next   six   years  and   *4     all  lion  per   year  beyond 

*  th«t  d«t»  «r«  needed   in  addition   to  the  FY  1986 

■  baseline  amount*  of    *6  nil  lion   priitntly  funded   for  the 

;  NBS  microwave  Hsoiirct.     This  mi«ni  a  total  funding 

i  level   requirement  of  *13  Million  per  y««r  through  FY 

/  1991   and  a  *10  million   level    of   effort  thonafter. 

:    This  continued   long  term  bama   level   funding  of  *10 
Million  per  year  for  allllMatir  and  microwave  aupport 
is  tiitntlai    to  tmurt  retention   and  protection  of  the 
competence  of   the  microwave  and  nlllinonor  wave 

f  reeource  of  NBS  and  to  avoid  a  recurrence  of  the 
probl em* 

NBS  and   lte  management  must  obtain  necessary  funding  to 

meet   theme  financial   need*.    The  Department  of  Commerce 
\  and  the  Office  of   Management  and  Budget  bear  the 

reeponelbl 1 1 ty  to  acquire  the  eupport  needed,  either 
k  directly  from  Congroei,    from  o^nor  agenclee  of  the 

government,   from  industry,   or,   aore  likely,  a 

combination  of   all   of  theme. 

In  addition,   several   admlnletratl   e  restraints  must  b*< 
relaxed  or  removed  which  impede  project  progress  such 
#n  severe  travel   restrictions,   technical   grade  level 
ceilings,   etc..     As  a  result  of  prior  budget  cutting 
actions  and  higher   level   restraints,   there  appears  to 
have  developed  in  NBS  a  sense  of   futility  and  excessive 
caution  about  requesting     adequate  funds,   no  matter  how 
essential.     Responses  b>    budget  reviewers  at  all  levels 
typically  demand  extraction  of   funds  from  other  NBS 
programs  rather  than  the  addition  of  adequate  amounts 
of    new  funds.      This  places  NBS  in  the  position  of 
cutting  Its  own  throat  and  makes  the  insertion  of  new 
levels  of   funding     very  difficult   if  not  impossible. 
(The  Committee  ls  very  aware  of   serious  financial 
deficiencies  at  NBS  for  measurement  technology  areas 
other  than  microwave  that  also  demand  support  and  which 
should  not  be  a  victim  of   the  Committee's  efforts  to 
improve  the  microwave  segment  of  NBS). 

The  Committee  deplores  this  negative  approach  to 
problem  solving  and  believes   it  must  be  replaced  with 
.one  that  achloves  more  success.      Management  and 
budgetary  actions  which  cause   Internal   NBS  competition 
can  be  viewed  as  healthy  when   the  competitors  arm  of 
near  equal   strength  and  overall   finances  are  adequate. 
Such   ls  not  the  case  here. 
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The  aicrowavB  faction  of  ;:aS  is  vary  weak,  overloaded 
and  debilitated.      They  will   need  strong  internal  and 
external  support  to  overcome  the  significant  obstacles 
they  now  face.      While  some  redirection  of  funding 
within  NBS  may  be  tempting  and  appropriate,    in  the 
practical  case  it   is  known  that  the  needs  for  funding 
far  exceed  the  small   amounts  that  might  be  shaken  free 
by  the  trauma  of  redirection.     What  is  needed  is 
positive  actions  with  clear   priorities,   goals  and 
expectations  and  the  necessary  strategy  to  acquire 
needed  financial  support. 

Qn  the  premise  that  the  NBS  FY   1987  budget  request  to 
Congress  -from  the  0MB  does  not  address  the  need  for  the 
additional  *7  million,    it  is  probably  necessary  to 
request  special   directed  action  by  Congress  to  assure 
that  the  necessary  infusion  of  funding  takes  place 
during  the  authorization  and  appropriation  process.  It 
is  essential   that   the  staffs  of   NBS,   DOC ,   0MB  and 
appropriate  committees  of   the  House  and  Senate  work  out 
means  to  infuse  these  new  funds  immediately  far  FY  1987 
and  o'tward. 

Fo.    the  immediate  and   emergency  case  we  now  face, 
Congress  could  hold  a  special   appropriations  hearing 
for  measurement   technology  research  and  development  at 
NBS.    In  conjunction  with,   or   preparatory  to  su-|* 
hearings,   the  Defense  Science  Board,   Congress's  Office 
of   Technology  Assessments   and  the  Congressional 
Research  Service  could  conduct  appropriate  studies  and 
assessments  of   the  measurement  technology  crisis 

In   the  longer   term,   basic  legislation  relating  to  NBS 
needs  to  be  reviewed  and  clarifying  legislation  needs 
introduction  to  apply  to  U.S.   Code  Title   15  of  PL 
88-165  of   4  November   1963.      This  should  be  done  to 
ensuro  that  the  Department  of  Commerce  and  NBS  are 
cleArly  mandated  to  provide  standards  of  power  from  "DC 
to  wighf,  which  ir      udes  millimeter  wave  and  microwavn 
spectrum-*,   rather  than   the  narrow  and  erroneous 
interpretation   sometimes  utilized.      This  interpretation 
presumes  that   the  aforementioned     legislation  applies 
only  to  DC   (units  of   power)    and  Light    (units  of  flux 
intensity).      By  clarifying  this  area  of  legislation, 
the  Administration  and  Congress  would  be  mandated  to 
assure  that  all   required  standards  support  across  the 
entire  spectrum  of   electronic  m&asurement   technology  be 
adequately   funded  at  NBS. 
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Othar  clternative  inni  of  funding  support  for  tha 
Nation's  aaasuraaant  technology  raquiraaants  and  those 
of  NBS  may  need  separata  study.     However,   while  the 
Committee's  experience  in  government  operations  is 
somewhat  limited,  soee  possible  options  are  presented 
as  follows! 

a*   Deteraine  the  priee  benefactors,  especially  and 
users  and  suppliers  of  such  services  as  telephone, 
satellite,   computer  communications,  etc.. Then, 
»   undertake  actions  to  obtain  funding  from  the 

appropriate  source.     NBS "s  uoe  of  other  agency  funds, 
especially  those  of  ODD  elements  partially  does  this 
now.     However,   there  aay  be  private  sector  elements 
that  may  see  compelling  needs  for  one  or  more  of  *he 
specific  requirements  that  have  been  identified.   If  so, 
then  a  consortium  or  individual   company  could  fund  and 
pursue  the  project/s  under  contract  with  NBS,   or  an 
NBS-consortiue  team.     Along  these  same  lines,  the  NBS 
Automated  Manufacturing  Research  Facility  has  been 
cited  as  a  model   for  loaned/donated  equipment  «nd 
personnel  teamwork  activities. 

b-   Congress  and  the  Administration  reach  agreement 
that  where  other  government  agencies   <DA)   are  the  prime 

n£n  °r**  much  **  FAA'  FCC'  HRC'   D0E»  NASA, 

DOD,etc,  that  the  budget  process  will  establish  or 
effect  transfers  of  funds  from  OA  program  elements 
directly  into  NBS  witH  appropriate  DA  abnitoring  or 
through  OA  control  offices  to  NBS. 
.  c.   Congress  authorize  NBS  to  set*  bonds  or  shares 

!  to  the  private  sector  for  the  accomplishment  of 
specific  projects  and  the  funds  are  paid  back  from 
proceeds  netted  through  calibration  service  charges. 

d.  Congress  mandates  the  creation  of  and  authorizes 
funds  for  a  quasi-governmental  nonprofit  corporation  to 
undertake  the  projects  outlined  in  this  report  and, 
upon  completion,  transfer  them  into  the  NBS  for 
maintenance  and  operation  to  be  sustained  by 
calibration  service  charges. 

e.  Similar  to  d.   above,   establish  a  fiduciary 
entity  coapri:.sd  of  a  combination  of  the  major 
2t?5iPli2i^V  «"oi"»Bri"a  societies  such  as  IEEE,  ASME, 
AICHE,  ABCE,   ttc.     This  entity  could  then  serve  as  a 
collector  of  private  funds  for  specific  projects  and 
contract  with  NBS  or  other  suitable  resources  for 
execution  of  the  projects. 

f.  Congress  authorize  the  establishment  of  a 
financial  corpus   (loan)   from  the  Treasury  for  the 
initiation. costs  of  the  projects.  NBS  would  pay  back 
the  loan  through  calibration  service  charges  over  a 
given  period  of  time. 
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,  In  addition  to  the  abova  funding  innovations,  the 
Co unities  far  PNMS  recognizes  «h*t  it  oust  be  prepared 
to  present  thm  nends  for  funds  in  specific  teres,  to 
advise  on  its  impact  on  national   defense  and  industry, 

k  and  to  propose  and  participate   in  a  plan  far  bath 
general   and  specific  actions  to  correct  the  current 
deficiencies  with  whatever  means  are  at  our  disposal. 

Further,  the  Committee  dust  take  as  an  action  item  the 
establishment  of  a  special   task  farce  of  all  interested 
parties  to  continuously  pursue  a  multitude  of  funding 
paths  aid  support  systems  fa  assure  execution  of  the 
key  projects  'identified  by  the  Committee. 

PERSONNLLx 

The  lass  of   key  NBS  scientists  and  engineers  in  the 
microwave  fields  over  recent  years  demands  an  immediate 
restoration  plan.      A  strong  recruiting  program  for  new 
engineers  and  scientists  and   lesser  quantities  of 
already  experienced  personnel  is  essential.     The  plan 
must  be  based  an  the  premise  of  the  receipt  of  all  or 
secmentu  of  the  needed  funds.      To  wait  until   the  funds 
became  aval lab 1 e  to  prepare  and  begi  n  execution  of  the 
plan  will   only  delay  corrective  action  projects  still 
further. 

The  Committee  estimates  that  NBS  requires  about  double 
their  present  professional   and  technical  staff  assigned 
to  microwave  and  .millimeter  Have  projects.  These 
personnel   need  to  came  from  all    levels  to  form  up  now 
development  teams    md  include  a  few  program  managers, 
some  senior  scientists,   engineers  and  technicians  and 
the  balance  as  entry  level   technical   personnel.  The 
emphasis  should  be  placed  an  engineers  and  practical 
scientists  to  be  added  to  present  staff  with  a  focus  on 
acconpl  i shnent  and  .implementation  of  new  measurement 
standards  and  systems  to  balance  with  development 
•activities. 

A  source  of  new  tal ent  can  be  found  through  a 
recruitment  program  targeted  far  fellowship  students 
specifically  hire*!  far  work  an  the  projects  and 
nurtured  to  remain  as  project  engineers  fallowing 
graduation.   Known  in  industry  as  pre-graduate  NseedN 
students,  these  people  are  of  value  directly  to  the 
projects  and,   if  properly  involved,  became  committed  to 
stay  an  the  projects  fallowing  graduation  in  the  face 
of  mars  lucrative  offers  elsewhere.     Also,  principal 
recruiting  attention  should  be  paid  to  selected 
col  leges  and  utii  versi  «-i«s  which  special  ize  in  microwave 
engineering  curricula  such  as:   MIT,   Cornell,  Illinois, 
Wisconsin,   Georgia   Tech,   Missouri,  etc.. 
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On  the  prttRii*  that  funds  do  becoae  aval labia,  it  -ill 
t«k«t  considerable  tia.  to  acquire  „ew  personnel , 
contidtribli  time  to  develop,  thair  prima  abilities  to 
contribute,   and  extreme  difficulty  in  attracting 

"I«rie«  that  must  compete  with  private 
industry,  whatever  the  entry,  level  ttf  their  experience. 

While  the  need  for  these  personnel   is  immediate,  the 
acquisitions  thee  and  f ormulation.into  competent 
SK"-*"i  8         "  tN°  £°  three,  year*  at  beat.  Meanwhile, 
«h!«-   h r?H^B  ?uPP°ct  Problem  gro«i  rapidly  norma. 
What  is  ~>aeded  are  goyernment/induetry  support  groups 
Hh?  C?n  int«rim  UmB  of  seasoned,  experts  >  j 

•ttack  more  immediate  .of  problems  and  accelerate 

"•J?!0*??-1    ^installation  of  atandard.  and 
calibration  systems  at  NBS  for  uae  by  all   of  U.S. 
industry.     These  teama  would  be  reaponaible  for  the 
n^H1"??!- Prototyping,  documantation,   and  initial 
f'0?""0;  of  prototype  hardware,   software,   method,  and 
K»i  t  2  ?  4«Pl~»"t*tion  and  duplication  of  the 

ul£d^?     Product*  and  ayatema.     T.ese  would  then  be 
wd  at  not  only  NBS,   but  at  thoae  induatry  .item  where 

Ur/ystM»  ere  eaaential  for  transmittal   of  the 
chain  of  measurement -quality,  and  competence. 

In  addition,  the  teams  would  be  the  training  ground  * 
IZt  «  °h  f1?"  f°r  th*  nfcwlv  «q«ired  NBS  employees 
:aaifronal^sy.temsrnd  0"  th'  *°"«*°»**<*  °<  the 

c2uJ!Th:*rlyH,ta2"  °*  thB  Pr°J«c'«»  Project  operations 

...       J       responsibilty  of   both  industry  and 
NBS  members.     From  this,  further  NBS  personnel 
development  would  emerge  through  project  management 
experience. 

?ii  tmm?Z  neQd  not  be  sited  at  NBS-     Some  of 

induS*^!?  !  could  commence  at  qualified  academic  and 
industrial  facilitioa  under  the  auspice*  of  the 

!,C!!,?;^004.0r  \  "nMrtluo-     A«  the  NBS  teama  become 
sufficiently  staffed  «nd  funded,  the  work  could  be 

oi  Sl%«f.?;*MB8,aiJ   thim  iB  Indeed,  aome 

of  tne  facilitiea  of  induatry  and  of  uni verai ti es  are 

^d*!^  f2V?nC!d  b«vond  tho«e  of  NBS  in  certain  areaa 
iZl-Z       I  tho*ocal  Point  for  the  interim  project 

ilfl     •    Fu^hor  di«c«««ion  of  these  teams  can  be  found 
nS^^i"  thio  report  as  an  element  under  Project 
Objectives  and  Plans. 
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EQUtrTENT/FAClLITESx 

There  appear*  to  r>?  insufficient  apace  in  the  microwave 
elements  at  NBS  for  conduct  of   the  new  work. 
Laboratory  rearrangement  and   certain  refurbishment 
should  parallel   the  initiation  of  the  projects  and 
installation  of   the  calibration  systems.     The  Committee 
has  not  yet  studied  the  extent  to  which  additional 
space  is  needed,   but  it  is  clear  that  more   <5,0C0  to 
10,000  sq  ft)    will  be  required. 

Also,   there  is  a  significant  need  for  addi  ti  anal 
equipment  for  the  conduct  of  both  development  work  and 
the  establishment  of  calibration  services.  Millimeter 
wave  and  mi crowave  capx tal   equi pment  i s  espacialiy 
expensive  and  creates  the  nsed  for  higher  than  normal 
per  person  i n vestments  for  cup porting  devel opment  fork 
and  high  costs  for  calibration  systems  that  evolve 
therefrom. 

The  Committee  estimates  that  of   the  *  7  million  per 
year  for  the  added  program,  about  *1.5M  per  year 
represents  the  equipment  requirements  ^segment. 
Immediate  needs  are  for  sources,   detectors,  and 
comparators  in   the  frequency  spectrums  of   i n tor* at . 
After  the  initial   five  years,   the  follow  on  funding  for 
equipment  should  be  sustained  at  about  a  S  0.7  million 
level  per  year. 

Dur i  ng  the  ti  me  that  equi  pment   fs  being   obtainari  and 
transformed  into  cpertting  systems  with  skilled  staff, 
tb~   equipment    and  facilities  of   the  industrial  members 
of   the  inter**  project  teams  could  be  used  t*3  conduct 
the  most  immediate  of  efforts. 


MANAGEMENT  RESOURCES  AND  DIRECTION 

The  presence  of  additional    funding,   added  personnel  and 
new  equi  pment  will,  not  correct  the  current 
def iciencies*      At  NBS ,   renewed  priorities,  spirit, 
dedi cat! on ,  commi  ttment ,   1 eadershi p  and  direction  must 
combine  to  use  these     basic  resources  for  success. 
The  Committee  sees  several   areas  where  sound  and  pre/an 
methods  from  business  and  industry  can  be  applied  to 
achieve  near  and   longer   term  success.      The  Committee, 
or  a  newly  formed  working  group  from  a  cadre  of  PNMS, 
proposes  to  participate  with  NBS  in   the  planning  and 
overview  of  the  key  projects.     More  specifically,  there 
are  some  observations  of   the  committee  that  should  form 
part  of   thr  process  an:3  be  useful   to  NBS  management  in 
ensuring  near  and  long  term  success  in  making  microwave 
standards,   systems  and  services  available  to  the 
Nation's  govprnment  and  industry  users  in  a  timely  and 
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coapetent  Binnin 

a.  Priorities*  First  And  foremost,   the  highest  priority 
and  subsequent  coaaittment  must  be  given  by  the  highest 
levels  of  MBS  and  DOC  aanageaent  to  the  pursuit  of 
projects  that  Mill  fulfill  the  requirements  defined  and 
prioritized  by  *he  Coaaittee.     The  priorities  of  all 
aeasureaent  standards  projects  at  NBB  auat  take 
precedence  over  all  non-eeasureaent  standard* 
activities,  including  adainistrati ve  activit\*s  of 
technical  personnel.     Measurement  standard!  projects 
can  no  longer  be  subordinate  to  other  oriorities  and 
goals  at  N8£.     Too  auch  damagn  has  resulted  froa 
present  priority  relationships. 

The  Coaaittee  has  defined  precise  priorities  for  a 
aultitude  of  aeasureaent  standards  requirements 
elseNhere  in  the  Coaaittee  report.   Th  «e  requirements 
and  their  respective  priorities  form  tne  basis  for  the 
planning  an»t  order  of  execution  of  the  needed 
projects.     They  represent  the  coabined  inputs  of  naeds 
derived  froa  the  National  Conference  o<  Standards 
Laboratories,  the  Departaent  of  Defense  Calibration 
Coordination  Broup,  and  leading  telecoaaunication  and 
information  processing  industries. 

b.  eoalst   Project  goals  oust  be  clearly  and  crispl/ 
defined  for  the  next  five  years  wifch  immediate 
attention  paid  to  the  first  three  years*     These  goals 
au«t  focus  on  at  least  the  following  for  erch  of  the 
requirements  defined  in  this  report  as  reflected  by  the 
work  of  thr  National  Calibration  Systea  8ub-coaai ttoes 

(1)   Long  Tero  Boala   (for  each  PNMS  requirement > s 

(a)   All  national  standards  will  ultiaately  reside 
at  NBS. 

Cb>   NBS  Hill  regain  capability  to  develop,  maintain 
and  provide  standards,  travelling  reference  artifacts, 
calibratior.  and  special  aeasureaent  services  and  will 
publish  preferred  aeasureaent  «nd  calibration  aethods 
to  industry  and  other  gcvernaent  agencies. 

<c>   NBS  develops  accepted  aethods  for  stating  tnd 
demonstrating  both  noraal  and  optiaua  calibration  and 
aeasureaent  services  capabilities,  aeasureaent 
uncertainties,  and  traceabi 1 i ty . 


<d>  NBS  proviHOB  ancj  uses  consensus  and  documented 
calibration  aethods  and  procosses. 
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(e)    NBS  definas  and  participate*  in  operating  a 
tiered  dissemination  system  and  program  with  a  minimum 
number   of   tiers  comistont  ».ith   logistic*   to  minimize 
NBS  accuracy  roquiraoonta. 

(f>   NBS  devines  a  system  to  achieve  conformance 
within  each  tier  of  the  calibration  structure  and  the 
means  to  confirm  such  conf orraar.ee. 

(g)  NBS  disseminates  the  newly  acquired  knowledge 
through  user   involvement,   training  auninars,  technical 
publications  and  documentation  of  accepted  standard 
procedures*  techniques,  artifacts  and  other  methods  of 
technology  transfer. 

(h)  NBS  conducts  effective  and  routine  open  forums 
with  all   users  to  establish  new  or  changing 
requirements  and  the  planning  of   objectives  and 
projects  to  meet  those  requirements. 

(i)  NBS  continuously  compare^  artifact  reference 
standards  with  thore  of   other  nation*  to  assure  factual 
measurement  c ompatabi \ i ty  among  world  economic  and 
trading  systems  at  the  highest  accuracy  levels. 

(2)  Interim  Goals  (for  expedient  satisfaction  of  PNMS 
requirements  until  final  goals  can  be  reached) t 

(a)  Us(«  qual i  f  i ed  f  orei  gn  national  standards 
laboratories  such  as  NPL  in  Britain.   NRC  in  Canada,  NML 
of  CSIRO  in  Australia,   and  PfB  in  Germany  where  there 
is  a  recognized  capability  not  available  in  the  U.S. 

(b)  Purchase,   rather  than  develop  a  d  build 
internally  at  NB3 ,   standard  i.tifacts  from  other 
countries  or   industry  when  recognized  as  the  best 
choice  of  hardware  immediately  available. 

(c)  Use  cooperative  effort*  with  joint  government 
industry  teams  to  establish  a  concensus  calibration 
service  in  minimum  time  at  the  most  easily  activated 
and  competent  site. 

(d)  Establish  Buyer /Seller  measurement  agreement 
programs  as  stop-nap  measures  usi ng  stable  relative 
reference  artifacts  and  round  robin  methods  until  an 
adequate*  absolute  stand*  *d  artifact  and  tiered 
calibration  service  can  be  established. 
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f  PROJECT  OBJECTIVES  AND  PLANS t 

> 

Before  embarking  on  specifics  of  project  planu,   it  may 
:  be  well   to  tkprait  the  Committee**  views  as  to  the 
-  future  i*ole  of  the  Committee  vis  a  vis  that  of  NBS  in 

planning  and  executing  the  projects  discussed  in  this 
,  report;  * 

'  A«  presently  envisioned,    the  Committee  for  PNMS  sees 
its  current  role  as  being  completed  by  the  publication 

•  of   this  report  and  its  fu*»      e  role  as  being  one  of 
maintaining  and  Updating  this  report  periodically, 
providing  indorsation  to  support  the  acquisition  of 
proje-t  resources,   and  providing  general  guidance, 
support  and  direction  to  a  Microwaw  Standards  Working 
Qroup,  or  a  similar  body,   charged  wivh  the  planning  and 

1  execution  of  the  projects.     pnMS  sees  NBS'*  future  role 
as  planning  and  executing  mach  project  as  prioritized 
and  defined  in  the  report,   installing  capability  for 
interim  services,    if  required,   and  installing  the  final 
services  at  N'JS  and  operating,  the  service  i*sin(, 
controlled  and  documented  procedures  and  systems.  it 
is  proposed  that  NBS  establish  the  Microwave  Standards 
Working  Group  and  that  it  be  structured  with  leadership 
t  '  a  senior  management  official  of   the  Center  for 
blectronics  and  Electrical   Engineering,   and  comprised 
of  HSWB  teams  led  and  staffed  by  key  NBS  microwave  and  • 
millimeter  wave  experts  of   the  Poulder  and  Qaithorsburg 
facilities,   as  appropriate.     The  ongoing  Committee  for 
PNMS  and  the  MSWQ  would  maintain  a  continuous  liaison 
relationship.      It  is  envisioned  that  present  and  new 
members  of  the  Committee  would  work  with  counterpart 
NBS/MSMG  project  leaders  for  direct  project  support  or 
liaison  purposes.   The  Head  of   the  MSWQ  and  senior  NBS 
management  would  then  interact  with  the  Chairman  of  the 
Committee  on  overall   MSWQ  direction  and  objectives  with 
Committee  members  serving  to  provide  technical  support, 
feed-back  on  progress  status  and  input  of  new 
requirements  information  for  report  up-'late  purposes. 

The  Committee  has  already  laye*4  out  general   elements  of 
interim  and  final   Corrective  Action  Project  Plans 
(CAPP)   thoy  feel   express  needed  schedule  and 
deliverable  definitions.     Using  these  or  very  similar 
equivalents,   the  MSWQ  could  then  orovide  leadership, 
participation,   and  monitoring  of  appropriate  groupings 
of  projects  into  some  logical   relationship  (parametrr 
and/or  frequency).     The  MSWQ  could  then  establish 
Corrective  Action  Project  Teams   tCAPT >    to  develop 
interim  and  final   CAPPs  for  each  identified  PNMS 
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raquirtraant.      The  CAPTm  would   than  coordinati  ravi ew  of 
each  CAPP  with  the  MSMB  with  PNMS  carving  in  an 
advisory  capacity  to  confirn  that  planned  project 
prioritia»t  actions  and  milestones  are  mutually 
acceptable.     To  assure  r»NMS  and  publ  ic/user  awareness 
of  progritt t  the  MSMB  could   than  maintain  an  overall 
CAPP  summary  to  provide  revi ew  status  and  visibility  of 
all  CAPPs. 

The  general  project  elements  that  PNMS  has  established 
for  each   Interim  and  Final   CAPP  are  as  follows! 

a.  Requirements • • .as  defined  in  PNMS  priority  matrix 
including  the  motivation  and  Justification  for  the 
Project  in  terms  of  benefit  and   impacts.  Wherever 
possible,   identify  the  principal   industrial  or 
government  agencies  that  stand   to  benef i t  from 
provision  of  the  service. 

b.  Priori ty» ...  as  defined  by  the  PNMS  project  priority 
matrix • 

c.  Current  Statues... at  NBS,   national    (government  and 
non-government) ,   and  foreign  government  laboratories  as 
ft  relates  to  the  requirement. 

d.  Corrective  Action  Project  Team  (CART) 
Configuration:  . .  .  %,hQ  leader  «nd  members  of  each 
individual  project  team. 

e.  Approach  and  Deliverables! 

(1)  Artifact  standards  and  systems  (describes 
travelling  reference  standards,   absolute  reference 
standards  and  calibration  systems  that  the  project  is 
intended   to  produce  in  as  much  detail   as  present 

lowl edge  al 1 ows) 

(2)  Documentation  planned    (error  analysis, 
calibration  processes,  software/error  correction 
processes ,   automat* on  scenar i os ,  cal i brat ion  system 
evaluation  reports.) 

(3)  Operational   service    (describes  the  standards 
that  tha  service  is  intended   to  calibrate  and  the 
general   scheme  of  operation). 

f •   Resources  Required: ....finances,   people,  space, 
equipment,   travel,    «tc.   and  possible  sources  of  each 
resource  for  the  interim  or  final  plans  being 
discussed. 
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Q.  Execution  Schedules*, 
path   itani,  etc. 


.Miltttonas,   data*,  critical 


h.    Proitct  Title  and  Ditignator: , . ,,an  appropriats 
title  and  an  alpha-numeric  code  to  distinguish  between 
projects.    (The  designator  serves  as  a     ocator  for  the 
PNMS  project  vs  priority  matrix  which    :ontains  a 
priority  designator.) 

It  is  intended  that  the  composite  of   the  CAPPb  will 
establish   tho  basis  for  ongoing  PNMS-MSWB/NBS  interface 
and  project  execution/review  and  Justification.    Xt  will 
also  provide  PNMS  and  others  with  a  specific  basis  for 
support  of  project  budget  requirements*  possible 
sources  of   industrial   and  other  agency  funding, 
personnel   assistance,  equipment  loans/donations  and  the 
ability  to  more  effectively  assist  and  support  the  NBS 
budget  procoss. 

SUMMARY  AND  FUTURE  DIRECTIONS  t 

The  IEEE  Microwave  Theory  and  Techniques  Society 
Cnmmittee  for  the  Promotion  of  National  Microwave 
Standards  is  committed  to  define  and  prioritize 
requirements  and  participate  the  provision  of  adequate 
national   microwave  and  millimeter  wave  calibration  and 
standardization  services  for   the  defense,  government 
and  industrial   segments  of  the  United  States.  The 
Committee  considers  the  National   Bureau  of   Standards  as 
the  legal   and  logical  focus  for  the  availability  of  the 
Nation's  highest  accuracy  calibration  services 
consistent  with  national  requirements. 

The  Committee  is  strongly  supportive  of  any  activities* 
especially  <:hose  of  the  NBS,   directed  to  that 
measurement  science  and  technology  which  fulfills  needs 
in  the  near  term  and  which  advances  the  technology  for 
longer  term  projected  needs.     Had  adequate  funds  been 
available  to  NBS  in  the  past,   the  Committee  involvement 
could  be  confined  to  requirement  and  priority 
identification.     However,   In  the  absence  of  adequate 
levels  of  financial  support  to  NBS,  the  Committee  sees 
itself   in  a  continuous  effort  of  vigilance  and  activity 
to  educate,   infr»-m  and  support  acquisition  of  resource's 
to  fulfill   identified  requirements.     Further,  the 
Committee  intends  to  serve  on  behalf  of   IEEE  as  one  of 
the  principal   national   agents  in  monitoring  and 
evaluating  the  continued  viability  of  the  NBS  to 
provide  timely  and  adequate  millimeter  and  microwave 
measurement  technology  support  to  the  Nation  in  the 
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form  of   calibration  systems  and  service*. 

To  assure  the  txicution  of   tho  projects  defined  by  thi» 
report  and  future  reports,   tha  Committee  propoaaa  tha 
establishment  of   a  HicroNavs  Standards  Working  Group  at 
NBS  to  accomplish   tha  folloMing: 

a.  Idantlfy  and  prioritize  national   r aqui r ements 
for  millimeter  Mava  and  mlcroMave  calibration 
standards,  syfrtams,   and  services.     Do  this  on  a 
continuous  basis  in  conrdination  Mith  tho  Commit-to*. 

b-   RtvitH  currant  calibration  support  status  for 
aach  PNMS  requirement*   analyze  and  evaiuate  altornativa 
calibration  and  measurement  support  systems*  and 
idantify  unmet  requirements. 

c-   Define  appropriate  actions  and  resources 
necessary  to  fulfil*   the  identified  requirements 
through  interim  and  final   action  projects. 

d.  Form  Corrective  Action  Project  Teams   (CAPT)  to 
attack  the  unmet  requl reaants.      Establ i  sh  necessary 
funding  sources  to  provide  funding  and  technical 
support  schemes  for  each  project  and  subsequent 
calibration  services. 

e.  Designate  CAPT  members  to  be  responsible  for 
specific  projects  or  groups  of   projects.  Develop 
Corrective  Action  Project  Plans   (CAPP)    for   each  of  tho 
Identified  requirements  through   Interaction  Mith  PNMS. 

Further,  the  Committee  saes  the  folloMlng  as  being 
among  tho  continuing  and  ossentlal   responsibilities  of 

NBS*a.   Assure  that  the  primary  activity  at  NBS  Is 
directed  tc  the  pursuit  of   tho  projects  and  programs 
associated  Mith  measurement  technology  reading  to 
calibration  systems  and  services  for  the  Nation. 

b.  Determine  requirements  and  priorltl«s  for  NBS 
calibration  services  for  the  near  and  far   term  through 
interaction  Mith  PNMS ,   NCSL,   DQD/CCQ ,  other  Noti 
users  from  Inputs  derived  from  periodically  hold  open 
forums. 

c.  Provide  strong  and  sustained  support  to  the 
MlcroMave  Standards  Working  Group  and  assure  its  open 
and  effective  relationship  Mith  PNMS. 

d.  Acquire  identified  financial   resourcos  from 
appropriate  users  such  as  the  private  sector,  Congress, 
or  other  Government  agencies  through  aggressive 
presentation  of   the  requirements  and  their   Impact  on 
productivity,  quality,   tachnol og 1 cal  progress 
International   competitiveness  and  economic   interests  of 
the  U.S..     Acquire  needed  personnel   resources  from 
qualified  academic,   industrial,   and  foreign  and 
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domestic  lourcti,   either  through  paid  or  voluntary 
means.    Take   immediate  action  to  obtaih  funding 
resources*^  rom^ a  variety  of  mourcas  pUrauing  tha 
options  outlined- in  this  rtport  and  others  that  aay 
prove  fruitful .  * 

a.   Diligently  execute  the  funded  projects  in  tha 
order  of  priority  aatabliahad,  uaing  both  - i ntarnal  and 
-external  resources  «i  nndid'to  assure  prompt  and 
effective  project  execution. 

f .   Assure  that  .each  completed  projact,   in  both  ita 
interie  and  final   stages,   aaatm  tha  pracapta  outlinad 
for  NB8  in  tha  Management  Raaourcaa  and  Direction 
section  of  thia  Action  Plan  and  that  axiating  NBS 
calibration  systees  and  aarvicaa  ara  oparatad  undor  tha 
saaa  pracapta, 

'  g.   Utilize  tha  Committee  for  PNM8  aa  tha  principal 
aQ«nt  for  Monitoring  tha  aicroHiva  and  millimeter  wave 
measurement  atandarda  elements  of  NBB-  Through 
continued  coordination  and  cooparation  between  PNMS  and 
tha  new  Hicrowave  Standard*  Working  Group ,  aasura  that 
tha  microwave  aoaiurtnvnt  technology  segment  of  NBS 
becomes,   then  remaina,  suitably  atrong  and  viable  to 
aaeure  continued  high  quality  and  tiaely  support  to  the 
microwave  industry  of  the  United  states. 

h.   Vigoroualy  adverti ae  and  promote  efficient  anti 
effective  calibration  services  that  Hill   yield  revenues 
of  adequate  magnitude  to  encourage  private  support  of 
projecte  in  their   development  atagea  without  unduly 
burdening  calibration  service  users. 

KEY  AND   IMMEDIATE  ACTION81 

1.  FOR  NBSt      Form  a  task  force  with   0MB,   DOC,   NBS,  DOD 
and  other  affected  government  agencies  to  establish  the 
means  of   developing  full   funding  aupport  for  the 
requirements  identified  by  this  report. 

2.  FOR  NB81     Establish  the  Microwave  Standards  Working 

?«°U?  ;?^0j!L£Or^cUvw  **tion  Project  Teams  underway 
to  develop  CAPPa  for  each  of  the  identified  projacta 
and  begin  executing  the  projects  with  whatever  *unde 
are  at  hand. 

3.  FOR  IEEEt      Establish  a  permanent  role  role  for  the 
Committee  for   the  Promtfcion  of  National  Microwave 
Standards  to  assure  ongoing  vigilance  and  support  to 
our  national   microwave  and  millimeter  wave  measurement 
standards  needs. 
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4.   FOR  THE  GOVERNMENT t     Finally*   to  rsstats  th« 
Connitt««*i  concern  nith  th«  futurs  of  NB8,  it  i« 
•sssntial  that  all   responsible  iuthoritioa  of  th« 
Administration  and  Congrasa  taks  actions  to  itiura  that 
naaturtntnt  standard*  divtlopaitnt  and  calibration 
■irvlcsi  art  ^supported  and  eidt  Priority  No.  1   at  t'tO 
National   Burtiu  of  Standards* 
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INTRODUCTION  AND  SUMMARY 


Background 

During  1982,  over  400  organizations  rfithin  the  United  States  (346  industry,  61 
government,  and  four  universities)  responded  to  a  survey  conducted  by  the  National 
Conference  of  Standards  Laboratories'  National  Measurements  Requirements  Committee 
(NMRC).    The  broad  objectives  of  the  survey  were  to: 

o    Identify  requirements  for  new  or  improved  calibration  services  froa  the 
National  Bureau  of  Standards  (NBS)  that  are  necessary  for  national 
interests  including  commerce,  international  competitiveness  and  defense 
preparedness. 

o    Identify  new  measurement  requirements  to  establish  or  improve  technical, 
quality  and  productivity  aspects  of  individual  organizations. 

The  report  of  the  survey  (ref  [1]),  published  in  May  1983.  was  widely  distributed 
and  endorsed  by  industry  and  government  agencies.    NBS  addressed  many  issues 
indicated  in  the  report  and  c  response  (ref  [2])  was  released  in  March  1984 
Further  updates  to  the  response  and  additional  NBS  calibration  services  are  shown 
in  references  [3)  through  [8]. 


Essentially,  the  1982  survey  identified  critical  needs  for  increased  NBS  support 
in  the  form  of  new  or  improved  NBS  calibration  services  in  over  20  measurement 
areas.    The  survey  report  noted  that  the  impact  of  not  having  the  NBS  calibration 
service  at  that  time  or  in  the  near  future  would  significantly  affect  the 
following: 

o  Quality  of  goodr  and  services 

o  Readiness  of  national  defense  capabilities 

o  International  Commerce  and  Competitiveness 

o  Productivity  improvement 

o  Verifiable  product  performance 

o  High  technology  product  development 


Scope  of  this  Report 

To  determine  the  current  (1986)  status  of  national  measurement  requirements, 
especially  for  new  and  Improved  NBS  calibration  services  the  NMRC  subcommittees 
have  reassessed  the  earlier  noted  deficiencies  by  comparing  them  to  the  NBS 
responses  (references  [2]  through  [8})  and  by  obtaining  additional  input  from  the 
industrial  community.    Tjo  open  conferences  were  held  to  assure  broad  assessment 
and  discussion  of  requirements  and  in  all  cases,  NBS  personnel  were  consulted  to 
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assure  correctness  of  the  information  especielly  in  tarai  oi  present  end  "  Aire 
NBS  plans. 

Each  of  the  five  NMRC  subcomaittees  summarized  their  results  by  aeesuresent 
parameter.    These  results  appear  in  Seeti'ms  2  through  5  of  this  report.  Each 
measurement  parameter  su=saar>  identifies  any  measurement  requirements  uncovered  in 
the  1982  survey  which  ere  still  not  sstisfied,  current  NBS  stems,  what  industries 
and  application  are  efCected  by  the  deficiency  with  releted  impact,  and  what  new 
requirements  have  been  determined.    It  should  be  noted  that  parameters  within 
eech  NMRC  subcommittee  ere  presented  in  alphabetic  end  not  in  priority  order. 
NMRC  and  subcommittee  cheiraen  are  identified  below.    Nenbers  of  eech  subcommittee 
ere  identified  their  respective  section. 


National  Measurement  Requirements 
Committee  (NMRC) 

NMRC  DC  -  Low  Frequency  Metrology 
Subcommittee 

NMRC  RF  -  Microweve  Metrology 
Subcommittee 


NMRC  Electro 
Subcommittee 


Optics  Metrology 


K.  B.  Jaeger.  Chairman 
Lockheed  Missiles  &  Space  Co. 

B.  Lloyd,  Chairman 
John  Fluke  Mfg.  Co., Inc. 

F.  K.  Koide.  Chairman 
Science  Applications 
International  Corp. 

K.  B.  Jaeger,  Temporary  Chairman 


NMRC  Temper a ture  -  Pros sure 
Metrology  Subcommittee 

NMRC  Physical  -  Dimensional 
Metrology  Subcommittee 


L.  H.  Baker,  Cheiruen 
Rockwell  International 

R.  Tobias,  Chairman 
TRW 


Swsaai 

In  order  to  gein  an  appreciation  oi  the  needs  for  improved  standards  calibration 
support,  we  heve  summarized  the  results  of  »»ch  subcommittee  into  individual 
tables,  listed  on  the  next  few  pages.    These  tables  show  that  87  of  the  original 
97  deficiencies  identified  in  the  1982  report  still  remain  unresolved  end  although 
43  of  these  ere  presently  in  work  at  NBS,  an  additional  58  deficiencies  have  been 
identified  by  the  NMRC  subcommittees  since  the  1982  report.    If  this  rate  of 
identifying  deficiencies  and  resolving  them  continues,  there  would  be  305  national 
measurement  requirement  deficiencies  identified  by  the  yeer  2000  end  only  36  of 
these  would  be  resolved.    Therefore,  it  is  obvious  thet  with  the  current  NBS 
resources  being  applied,  the  rete  of  accomplishment  is  not  sufficient. 

It  is  true  that  some  unresolved  meesurement  requirements  are  more  lmportent  than 
others  in  terms  oi  urgency  end  iopact.    It  is  felso  clear  that  a  few  are  on  the 
threshold  of  being  resolved  through  ective  pursuit  by  the  NBS.    However,  on 
belance.  it  is  evident  that  increased  emphasis  on  the  pert  of  the  NBS  to  provide 
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nev  end  improved  calibration  services  is  needed.    The  KMRC/KCSL  stands  ready  to 
enter  into  discussion  with  the  HBS  to  help  identify  and  prioritise  the  cost 
critical  re qui resents.    The  NBS,  for  their  part,  nust  aake  a  long  tore  cosaitsent 
to  provide  a  eignif icent  increese  in  services  to  satisfy  not  only  the  identified 
raquireaente  but  to  sustain  a  high  level  of  support  for  nevly  sserging 
requirements. 


A  recent  stetenent  by  Department  of  Coaaerce  Secretary  Hal cola  Beldridge  spelled 
out  KftS's  rols  as  the  "only  national  laboratory  vith  the  specific  oission  of 
dirsctly  serving  Industry"  end  that  the  National  Bureau  of  Stendards  "hes  been 
edvancing  U.  S.  industrial  conpetitiveness  since  it  vss  esteblished  st  the  turn  of 
the  century."    Secretary  Beldridge  elso  characterized  NBS '  neasureoent  releted 
work  in  virtually  every  eree  of  ecience  end  technology  as  helping  U.S.  fires  be 
successful  in  the  aarket  place  (ref  (9)).    It's  cleer  that  NBS'  unique  role  end 
significsnt  effect  on  our  national  intereets  requires  our  strong  support.  This 
report  hes  identified  145  oeasureaent  requireaents  that  are  currently  deficient 
and  need  the  NBS  support;  described  by  Secretary  Beldridge. 
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DC-LOW  FREQUENCY 


NUMBER  OF  ITEMS  IDENTIFIED  FOR  EACH  CATEGORY 

Categories 

Old  Requirements 
Status 

New  Requirements 
Status 

Total 
Requirements 

NC 

PS 

US 

UD 

NC 

PS 

us 

UD 

OLD  ♦  NEW 

AC  VoHaga 

1 

2 

3*0.3 

Capacitance 

2 

1 

1 

1 

4*1.5 

DC  Voltaga 

1 

3 

4*0.4 

DC  and  AC 
RaaJatanca 

2 

2 

2 

4*2.6 

DC/Low  Fraquancy 
Energy  and  Power 

4 

4  ♦  0  m  4 

DC/LF  Ratio 

1 

0*1.1 

tnductanca 

3 

0*3.3 

Low  Fraquancy 
Phaea  Angla 

3 

1 

4*0.4 

Masnatlc  Flald 
Strangth 

2 

1 

2*1.3 

TOTAL 

11 

4 

1 

9 

8 

25  *  8  «  33 

25 

a 

Kav  to  Abbreviation: 

NC  *>  No  NBS  Capability  for  Itama  In  this  Catagory 
PS  «>  Partial  NBS  Capability  for  ttama  In  thla  Catagory 
US  *>  Unknown  NBS  Statu*  for  Itama  In  thla  Catagory 
UD  s>  Undar  NBS  Davalopmant  for  Itama  In  thla  Catagory 
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RF  ■  MICROWAVE 


NUMBER  OF  ITEMS  IDENTIFIED  FOR  EACH  CATEGORY 


Cstegortes 

Old  Requirement! 
Status 

New  Requirements 
Ststus 

Tola! 
Requirements 

NC 

PS 

US 

uo 

NC 

PS 

US 

UD 

OLD  ♦  NEW 

Impedancs/ 
Admittance 

4 

i 

5*0.5 

Q  •  Factor 

i 

1*0.1 

Low/High  Power 

6 

3 

7  ♦  3  •  10 

Nolae 

Tsmperature 

1 

1 

3*0.3 

Attsnustfon 

2 

3*0.3 

Phsse  Nolss 

1 

0*1.1 

Antenna  Gain 

1 

1*0*1 

Powor  Donslty 

1 

1*0.1 

TOTAL 

14 

6 

1 

1 

3 

21  *  4  .  25 

21 

4 

Kev  to  Abbreviation: 

NC  «>  No  NBS  Capability  for  Items  In  this  Category 
PS  »  Partlsl  NBS  Capability  for  Itsms  In  this  Cstsgory 
US  n>  Unknown  NBS  Status  for  (corns  In  this  Cstogory 
UD  m>  Undsr  NBS  Dsvelopmsnt  for  ttsms  In  thla  Category 
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ELECTRO  ■  OPTICS 


NUMBER  OF  ITEMS  IDENTIFIED  FOR  EACH  CATEGORY 

Catagoriss 

Old  Raqutrsmsnts 
Status 

Ntw  Raqulramanta 
Status 

Total 
Raqulramanta 

us 

...tfC. 

P? 

V?, 

OLD  +  NEW 

Amblant  Ttmptr. 

Tampsraturs 

Blaekbody 

1 

1+1.2 

Cryogenic 
Blttkbody 
Calibration 

1 

1  +  0.1 

0*tt  cto  r 
Spfctrat 
Rtspotitt 

3 

1+3.4 

FTRI 

Sp»ctrophotom»ttr 

Photofnctric 
Sett*  Calibration 
SUndtrds 

1 

1+0.1 

IR  Window 
and  RlUr 
Transmission 

1 

1+0.1 

R*fl»etsnea 
<Dlf(u««) 

1 

1  +  0.1 

Rsf  lac  ts  ncs 
(Spaeular) 

1 

1+0.1 

tassr  Basm 
Proflla 

1 

0  +  1.1 

Laaar  Mode 
Evaluation  | 

1 

0  +  1.1 

Lattr 

Powar/Enargy 

1 

1 

2 

2  +  2.4 

Laaar 

AtUnutHon 

1 

0+1.1 

.  La  tar  Pointing 
and  Tracking 

1 

0  +  1.1 
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ELECTRO  -  OPTICg  (continued) 


NUMBER  OF  ITEMS  IDENTIFIED  FOR  EACH  CATEGORY 

Catogorlaa 

Old  Raqutramanta 
ttatua 

Now  Raqutramanta- 
Statu* 

Total 
Raqt:lrtmanta 

H9  ■■ 

•NC 

OLD  ♦  HEW 

Optical  Fiber 
Charact*rt*tle*  • 

3 

0  ♦  *  -  2 

Optical  Powtr 
at*t*r* 

1 

1 

1*1.2 

OTOfl 
Optical  Tlma 

Domcln 
Raflaetomatar 
vaiiDranon 

1 

1  ♦  0  •  1 

Datactor 
•pactral 
Raaponaa 

'  2 

1 

2  ♦  1  «  S 

ribar  Optic 
Attanuatora 

2 

0*2.2 

Optical  Flbar 
Local  Art* 
Natwork 

i 

0*1.1 

1 

7 

t 

S 

1S 

J  TOTAL 

is 

13  ♦  1«  .  31 

K*v  to  Abbr*vl*tlor? 

KC  *>  No  NBS  Capability  for  Itama  In  thla  Catagory 

*>  partial  NBS  Capability  for  Itama  In  thla  Catagory 
US  w>  Unknown  NBS  Statua  for  Itama  In  thla  Catagory 
UO  m>  Undar  NBS  Oavalopmant  for  Itama  In  thla  Catagory 


1082 


1060 


TEMPERATURE  -  PRESSURE 


NUMBER  OF  ITEMS  IDENTIFIED  FOR  EACH  CATEGORY 

Cattoorlot  ' 

Otd  Requirement* 
Status 

New  RtqulrtmanU 
Status 

Total 
Requirsmtnts 

NC 

PS 

US 

UD 

NC 

PS 

US 

UD 

OLD  *  NEW 

Electrolytic 
Conductivity 

2 

1 

2  ♦  1  ■  3 

Oat  Flow 

3 

2 

2 

6  ♦  2  ■  7 

Preeeura 

1 

2 

2 

3  ♦  2  ■  C 

Tampereturs 

2 

1 

2 

3 

6  ♦  3  ■  a 

Thermel 
Conductivity 
Heet  Flux 

2 

2  ♦  0  ■  2 

Vacuum 

2 

1 

1 

3*1.4 

Vacuum  • 
Loak  Rata 

1 

3 

1  ♦  3  ■  4 

TOTAL 

10 

3 

S 

12 

21 

12 

21  ♦  12  ■  33 

KffY  to  Abbreviation; 

NC  «>  No  NBS  Capability  for  Itama  In  thla  Category 
PS  m>  Pertlel  NBS  Capability  for  Itama  In  thle  Category 
US  m>  Unknown  NBS  Statue  for  heme  In  thle  Category 
UD  •>  Under  NBS  Development  for  heme  In  thla  Category 
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PHYSICAL  -  DIMENSIONAL 


NUMBER  OF  ITEMS  IDENTIFIED  FOR  EA 

CH  CATEGORY 

Ctttgorlto 

Old  RtqulramsnU 
SUtut 

Now  RtqulromsnU 
Statu* 

Total 
ttaqulromenU 

NC 

PS 

up 

NC 

US 

OLD  *  NEW 

Dlmtnilonal 
(Coordlnilt 
MtMurlng 
Machlna) 

2 

1 

2 

3*2-5 

FUtnt»» 

1 

1*0.1 

Fore* 

1 

2 

0*3-3 

GIom 

2 

0*2-2 

Htrdiuu 
T»»tlng 

1 

1*0-1 

hti* 

1 

0*1-1 

Hygromatry 

1 

0*1-1 

langth 
(Otgt  Block) 

2 

0*2-2 

M«M 

1 

1 

0*2-2 

PtrtlcU 
Standards 

1 

1*0-1 

Surtact  Roughn«»i 
Surfaca  Finish 

2 

1 

0*3-3 

TOTAL 

4 

3 

3 

0 

1 

• 

16 

6  *  16  -  22 

Kav   to  AbbravIaHon; 

HC  ->  No  NB8  Capability  for  Itama  In  this  Catagory 
PS  ->  Partial  NB8  Capab'llly  for  Itamo  In  thla  Cotsgory 
US  m>  Unknown  NB8  Status  for  Itama  In  thla  Catagory 
UD  m>  Undar  NBS  Dsvalopmsnt  for  ttama  In  thla  Catagory 
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SUMMARY  OF  ALL  SUBCOMMITTEES 


NUMBER  OF  ITEMS  IDENTIFIED  FOR  EACH  CATEGORY 

CattQortit  ' 

Old  Requirements 
Stttus 

Niw  Raqulrtmente 
Stttus 

Totel 
Requirements 

NC 

PS 

US 

UD 

NC 

PS 

US 

LTD 

OLD  ♦  NEW 

DC  • 

Low  Fraquancy 

11 

4 

1 

9 

l» 

25  ♦  S  m  33 

RF  •  ftllerowiva 

14 

• 

1 

1 

3 

21  ♦  4  m  ?$ 

Elactro  •  Optics 

1 

7 

2 

3 

15 

3 

13  ♦  18  m  31 

Tamparatura  • 
Praaaura 

10 

3 

8 

12 

21  ♦  12  ■  33 

Physical  - 
Olmanilonal 

4 

2 

3 

3 

9 

1 

6  ♦  16  ■  22 

TOTAL 

47 

20 

3 

23 

3 

4 

47 

4 

67  ♦  5t  ♦  -45 

•7 

se 

K>v  to  AfrbravUHon* 

NC  «>  Ko  N8S  Capability  for  Kama  In  thla  Catagory 
PS  ■>  Partial  NBS  Capability  for  Kama  In  thla  Catagory 
US  m>  Unknown  NBS  Statua  for  ttama  In  thla  Catagory 
UD  «>  Undar  NBS  Davalopmant  for  Kama  In  thla  Catagory 
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SUBCOMMITTEE  I;    PC  -  LOW  FREQUENCY 


CATEGORIES 


Resistance  (AC) 
Volt  (DC) 


Capacitance 
Current  (OC) 
Inductance 
Prtase 


Current  (AC) 
Electric  Power 
Magnetics 
Resistance  (OC) 
Volt  (AC) 


IKTR0OUCT10N 

It  has  not  been  the  Intention  of  this  grog?  to  describe  the  capability 
of  the  K3S,  but  to  oYfralne  new  or  unproved  service  requirements  In 
the  OC  and  Low  Frequency  subcommittee.  This  report  does  not  Include 
all  the  cooacnts  of  our  respondees  but  only  those  Hens  that  have 
showed  up  in  multiple  occasions  as  lentdlate  or  near  future  require- 
ments* No  attempt  has  been  made  to  forecast  a.iy  long  tera  Increases  In 
requirements. 

The  two  areas  in  OC  and  Low  Frequency  requirements  that  seen  to  be 
furthest  from  satisfactory  services  are: 

a.  )  Capacitance 

b.  )  Magnetic  Field  Strength 

However,  the  relative  Importance  of  the  sub-categories  has  not  been 
attempted  and  Is  not  to  be  Inferred  from  the  alphabetical  listing. 


2-0 


1064 


COMMITTEE  KEK3ERS 


CHAIRMAN 


PARAMETER 


Barry  Lloyd 


DC  Voltage 


John  Fluke.Mff.  Co.,  Inc. 
P.O.  Sox  C909' 
MS  274G 

Ev:fett,  WA  98206 
Tel:  (206)  356-5030 


Lockheed  Missiles  &  Space  Co. 
Bldg.  195A,  0/48-71 
P.O.  Box  3504 
Sunnyvale,  CA  94088-3504 
Tel:  (408)  756-0277 

Les  Huntley  A/D-D/A 
John  Fluke  Mfg.  Co.,  Inc. 
P.O.  box  C9090  MS  144F 
Everett,  WA  98206 
Tel:  (206)  356-5088 

Brian  Moore  Capacitance 
US  Any  TMuE  Support  Group 
MS:  DRXTH-SE 

Redstone  Arsenal,  AL  35898 
Tel:  (205)  876-5364 
Autovon  b76-5364 

Richard  Semer  AC-DC  Resistance 

AGKC/KLEA 

Kewark  AFS,  OH  43055 
Tel:  (614)  522-7793 
Autovon  580-77 

Tom  Short  Power  &  Energy 

Bonneville  Power  Administration  Phase  Angle 

P.O.  Box  491 
Vancouver,  WA  98050 
Tel:  (206)  690-2695 


MEMBERS 


Ciiu-Win  Fu 


AC  VoHage 
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COMMITTEE  KEM8ERS  (CONTINUED) 


Ford  Road  EV26 
Newport  Beach,  CA  92629 
Tel:  (714)  720-4729 


Norman  Beleclci 

National  Bureau  of  Standards 
Building  146,  MET 
Gafthersburg,  KO  20899 
Tel:  (301)  921-2715 

Keith  J.  Lentner 
National  Bureau  of  Standards 
Building  102  MET 
6aithersbur9,  KO  20899 
Tel:  (301)  921-2727 


tOSERS 


PARAMETER 


Ray  Wade 
FATC 


Magnetic  Field 
Strength 


CONSULTANTS 
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PARAMETER:    AC  VOLTAGE 


UNITS:  Volt  (V) 


REQUIREMENTS 

1.  )   Reduce  turnaround  time  to  4  weeks. 

2.  )    Hew  AC  Voltage  transfer  standard  with  2.5  ppra  transfer 

uncertainty. 

3.  )   AC  Voltage  MAP  to  1  KHz  with  total  uncertainty  at  +  10  ppm 

dt  oldband  (40  Hz  to  20  kHz). 


STATUS  at  tBS 

1.  )   Automating  calibration  service.    Performing  service  at  higher 

voltage/frequency  points  (1000  volts,  >1  KHz). 

2.  )    Studying  new  Multi-Junction  Thermocouples  (HJTC)  and  special 

Single-Junction  Thermocouples  (JTC)  plus  solid  state 
converters. 

3.  )   Kaklng  preliminary  feasibility  studies  of  KAPs. 
A.)  Unknown 


IKDUSTRIES  AFFECTED 

1.  )   Commercial  Industries 

2.  )    Department  of  Defense 

3.  )    Industrial  Manufacturing  and  Service 


APPLICATION  and  IlffACT 

1.)   Hindering  development  and  calibration  of  new  products. 


MEW  REQUIREMENTS 
Hone 


SPECIAL  COMMENTS 
None 
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PARAMETER:  CAPACITANCE 
UNITS:  Farads  (  F  ) 


REQUIREMENTS 

1.  )    Capacitance  HAP  services,  10  pF  to  1  raF  at  frequencies  fros  1 

kHz  to  i  KHz* 

2.  )  Measureaent  of  the  dissipation  factor  of  standard  capacitors* 
3*}    Calibration  of  four  teralnal  standard  capacitors  with  values 

up  to  I  F  at  100  Hz,  120  Hz,  and  1  kHz* 
4*)   Capacitor  for  calibrating  high  frequency  capacitance  bridges* 

STATUS  at  IBS 

1*)  MAP  services  1n  the  capacitance  area  have  been  suspended  until 
new  transport  standards  can  be  obtained*  Future  work  1n  this 
area  1s  expected  to  Increase  the  frequency  range* 

2*)  Dissipation  factor  neasurenents  are  not  available  at  the 
present  tine  but  future  work  1s  expected  to  provide  that 
service  with  an  accuracy  better  than  1  ppa* 

3*)  Calibration  services  Halted  to  0*1  uF  at  frequencies  up  to  10 
kHz* 

4* )  Unknown 

A*)  Unknown 

IMMSTRIES  AFFECTED  * 

!•}   Electronic  (Component  and  Instrument) 
2.)   Department  of  Defense 
3*)   Aerospace  Industry 


APPLICATIOW  and  ItffACT 

1.)   Uniting  usage  of  C  bridges  at  frequencies  above  1  kHz* 


HEW  REQUIREMENTS 

A*)  Extend  the  frequency  range  of  the  calibration  of  four  teralnal 
capacitors  to  frequencies  above  1  MHz  with  accuracies  of  +/- 
0*01  X. 

SPECIAL  COWENTS 

None 
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PARAMETER:   DC  VOLTAGE 


UNITS:  Volt  (V) 


REQUIREMENTS 

1.  )    10  Volt  MAP  and  calibration  service.    Uncertainties  0.1  -  0.3 

ppa  at  10  volts. 

2.  )    0.01  to  1000.  Volt  MAP  or  calibration  service.  Uncertainties 

1-10  ppra.  ' 

3.  )    1.  Volt  MAP.    Uncertainty  0.1  -  0.2  ppa.    Reduce  turnaround 

tlae  to  4  weeks. 

4.  )    Coordination  of  the  Impending  change  1n  the  legal  volt. 

STATUS  at  ICS  . 

1.  )    Preliminary  testing  has  started.    Uncertainty  of  0.3  ppra  1s 

achievable;  O.l  ppa  uncertainty  remains  to  be  seen. 

2.  )    NBS  ratio  capability  needs  Improvement.    At  present  staffing 

level  this  may  take  2-3  years  with  a  start  In  1987. 

3.  )   Two  MAP'S  are  currently  available,  however,  only  at  0.3  to  0.5 

ppo.  The  use  of  unsaturated  cells  was  attempted  for  0.1  to 
0.2  ppo  uncertainty  and  failed.  Presently  working  on  the 
approach  of  Zener  diodes  and  resistive  dividers  for  this 
better  MAP  uncertainty  request. 

4.  )    Special  HBS-Industry-Department  of  Defense  committee  has  been 

formed  to  facilitate  the  transition  to  the  new  voltage  value. 

A.)  >2$  provides  lOv  calibration  service  for  the  existing  solid 
state  lOv  standards. 

IMDUST8IES  AFFSCTEO 

1.  )    Department  of  Defense 

2.  )   Aerospace  Industry 

3.  )    Instrument  Manufacturer 

APH.ICATI08  and  IMPACT 

1.)  Measurements  for  quality  and  productivity  can  be  limited  by 
the  lack  of  good  MAP  programs.  As  the  basis  of  most  other 
measurements,  I.e.  AC  by  transfer,  the  lack  of  good  0C 
uncertainties  means  many  other  measurements  are  affected. 

MEW  REQUIREMENTS 

A.)    (Developing  lOv  0C  transfer  standard. 

SPECIAI  COMMENTS 


None 
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PARAMETER:    DC  AM)  AC  RESISTANCE 


UNITS:  Ohm 


REQUIREMENTS 

1.  )   Calibration  service  for  AC  resistance  (0.1  to  10**5  ohms,  four 

terminal,  60  Hz  to  10  MHz,  better  than  0.1  %  accuracy.) 

2.  )   Reinstate  high  value  calibration  service  (10**11  -  10**15 

ohms,  three  terminal,  better  than  0.2  X  accuracy.)  Improved 
standard  up  to  10**15  ohms. 

3.  )   Calibrate  shunts  to  currents  of  3000  amperes  with  accuracies 

up  to  50  ppm. 

4.  )   Reinstate  calibration  services  for  ratio  devices. 


STATUS  at  IPS 

1.  )   No  plans  for  above  1  ohm  and  10  kHz. 

2.  )   Services  available  for  range  1  onm  to  10  ohms  between  1.5  and 

500  volts.  Automated  measurement  system  is  installed. 

3.  )   Presently  capable  of  1  karoperes  at  0.01  %.    No  plans  to 

improve  capability.  National  Research  Council  of  Canada  goes 
to  4.5  kamps  (AC)  and  meets  the  low  demand. 

4.  )   No  plans  to  reinstate  services  for  ratio  devices. 

A.)  Unknown 


INDUSTRIES  AFFECTED 

1.  )  Aerospace  Industries 

2.  )  Component  Manufacturing 

3.  )  Research  and  Development 

4.  )  Nuclear  Weapon  production 

5.  )  Particle  Beam  Accelerators 


APPLICATION  and  IMPACT 

1.)  There  are  "paperwork"  difficulties  that  aerospace  companies 
have  dealing  with  Canada's  NRC  since  they  iiave  no  agency 
representation  in  the  U.S.. 


KEW  REQUIREMENTS 

A.)   Platinum  Resistance  Thermometer   (PRT)   need  for   100.  ohm 


service. 
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PARAMETER:   DC  A®  AC  RESISTANCE  (CONTINUED) 


HEW  REQUIREMENTS  (COMTIHUED) 

B.)   Provide  support  for  HP  bridges  (4-port,  8-termlnals)  resistors 
to  10  MHz. 


SPECIAL  COftSHTS 

1.  )   Concern  was  expressed  about  trend  toward        reduction  1n 

services  and  increased  turnaround  time. 

2.  )  A  need  was   also  noted  for  uore  seminars  and  technical 

literature. 

3.  )   NBS  states  that  future  seminars  on  ratio  measurements  will  be 

considered. 
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PARAMETER:   DC/LOW  FREQUENCY  ENERGY  AJO  POWER 


UNITS:  Joules  and  Watts 


REQUIREMENTS 

1.  )   Reduce  low  frequency  energy  and  power  calibration  uncertainty 

to  50  -  100  ppm  level. 

2.  )   Provide  calibration  at  any  power  factor. 

3.  )   Provide  VAR/VAR  hour  calibration  at  200  ppm  uncertainty  level. 

4.  )   Extend  the  range  of  Inputs  for  which  calibrations  are  made: 

a.  )   Potential  to  600  V 

b.  ) '  Current  to  50  A 

c.  )   Frequency  to  5  kHz 


STATUS  at  BBS 

1.  )   Present  low  frequency  energy/power  calibration  uncertainty  500 

ppn;  working  to  goal  cf  100  *  500  ppn  uncertainty  on  a  routine 
basis, 

2.  )    Present  power  factor  capability  Is  0.5  and  1.;  working  to 

develop  facility  for  any  power  factor. 

3.  )   No  VAR  capability  now;  new  facility  will  have  VAR  capability. 

4.  )   Present  calibrations  can  be  at  many  fixed  potentials  from  no 

to  480  volts;  many  currents  from  0.5  to  75.  amperes,  and  at 
power  frequencies  from  50  Hz  to  400  Hz.  Facility  being 
developed  will  have  potential  from  10  to  240  volts,  current 
from  o.oi  to  10.  amperes  and  frequencies  from  40  Hz  to  10  kHz. 


INDUSTRIES  AFFECTEO  ' 

1.  )   Electric  Utilities 

2.  )    Instrument  Manufacturers 

3.  )   Aerospace  Industry 


APPLICATION  and  WACT 

1.  )   Power/energy  metering  (100  ppm  for  one  nuclear  plant  output 

for  one  year  Is  about  1  million  kilowatt  hours.) 

2.  )   Operating  efficiency  determination  for  AC  electrical  devices. 

3.  )   Production  line  Instrument  test. 
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PARAMETER:    DC/LOW  FREQUENCY  EHERGY  AKO  POWER  (CONTINTUEO) 

KEW  REQUIREMENTS 
None 

SPECIAL  CQffiENTS 
None 
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PARAMETER:  DC/IF  RATIO 


UNITS:  Ratio 


REQUIREMENTS 

1.)   No  old  requirements. 


STATUS  AT  NBS 
A.)  Unknown 


INDUSTRIES  AFFECTED 

1.  )  Electronic  Instrument  Manufacturers 

2.  )  Aerospace 


APPLICATION  and  IMPACT 

1.  )  Existing  DC  Ratio  devices,  such  as  the  7-dlal  Kelvln-Varley 

divider  and  the  self-calibrating  reference  dividers,  are 
marginally   accptable   for  scaling  at   the  accuracies 

required  *or  cons;stency  with  the  more  accurate  standards. 
Needed  are  the  devices  which  provide  ratios  with  uncertainties 
samller  than  0.1  ppm  of  output  at  ratios  of  10:1  and  100:1, 
and  scaling  devices,  such  as  Kelvln-Varley  dividers,  for 
finely  subdividing  the  basic  values,  and  decade  multiples  of 
them,  to  uncertainties  of  +/-  0.1  ppra  or  smaller. 

2.  )   Existing  high  accuracy  ratio  devices  for  AC  do  not  operate 

above  10  kHz.  There  Is  a  current  need  for  high  accuracy 
(<«  100  ppm)  scaling  of  AC  voltage  to  frequencies  of  1  MHz  and 
lesser  accuracy  (0.1%  uncertainty)  to  10  MHz.  The  major 
problem  1s  1n  obtaining  a  few  millivolts  from  the  0.5  volt 
standards  commonly  available. 
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PARAMETER:   DC/LF  RATIO  (CONTINUED) 


HEW  REQUIREMENTS 

A.)  While  It  Is  true  that  ratio  is  a  dlmenslonless  quantity  for 
which  no  standard  Is  required,  It  Is  necessary  to  provide  a 
means  by  which  one  may  verify  that  ratio/scaling  apparatus 
provides  the  accuracy  claimed.  This  can  be  accomplished  by 
means  of  a  calibration  service  which  compares  a  customer's 
ratio  device  to  a  standard  device  or  by  r  *ans  of  a  Measurement 
Assurance  Program  which  enables  i  customer  to  verify  his 
realization  of  a  particular  multiple  or  submultlple  of  various 
quantities. 


SPECIAL  COMMENTS 


None 
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PARAMETER:  INDUCTANCE 


UNITS:    Henrys  (H) 


REQUIREMENTS 

!•)   No  old  requirements. 


STATUS  at  N8S 

A.  )  Unknown 

B.  )  Unknown 

C.  )  Unknown 


INDUSTRIES  AFFECTED 

1.  )   Aerospace  Industry 

2.  )   Electronic  Instrument  Manufacturers 


APPLICATION  and  IMPACT 

1.)   Used  1n  switching  power  supplies  for  spaceborn  and  missile 
guidance  systems. 


NEW  REQUIREMENTS 

A.  )   Appropriate  calibration  service  up  to  10  HHz. 

B.  )   Measurement  techniques  and  procedures. 

C.  )   Artifact  design. 


SPECIAL  COWENTS 

1.)  The  Items  Identified  under  "New  Requirements"  constitute  a 
recent  development  and  demand  by  Industry  and  hence  warrant 
attention  by  NBS. 
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PARAMETER:    LOW  FREQUENCY  PHASE  ANGLE 


UNITS:  Degrees 


REQUIREMENTS 

1.  )   Provide  low  frequency  phase  angle  calibration  uncertainty  at 

0.005  degree  level. 

2.  )   Provide  calibrations  for  frequencies  from  about  20  Hz  to  1C0 

kHz. 

3.  )   Host  users  require  potential  :  potentK1  phase  measurement  at 

20  nV  to  300  volts,  but  some  require  potential  :  current  and 
current  :  current  up  to  50  amperes. 

4.  )   A  workshop/seminar  on  precision  phase  measurement  procedures. 


STATUS  at  feS 

1.  )   Phase  angle  calibration  Is  offered  as  a  special  test;  NBS  Is 

working  toward  ♦/-  0.005  degree  uncertainty  for  low  frequency 
balanced  signals  and  up  to       0.02  degree  at  high  frequency. 

2.  )    The  standard  Is  a  two-channel  source.    The  NBS  trial  program 

now  calibrates  for  2  Hz  to  5  kHz,  extension  for  10  Hz  to  SO 
kHz  Is  planned. 

3.  )   The  N8S  trial  program  calibrates  potential   :  potential  and 

potential  :  current  at  potentials  from  0.25  V  to  100  V  and 
currents  up  to  S  amperes.  An  amplifier  to  Increase  output 
potentials  to  W  volts  Is  being  planned. 

4.  )   No   separate  workshop    Is   planned;    this   subject    has  been 

Included  In  Low  Frequency  Measurement  workshops.  This  will  be 
treated  In  1986  as  part  of  "  special  publications;  the  next 
workshop  Is  planned  for  1986. 


INDUSTRIES  AFFECTED 

1.  )  Aerospace 

2.  )    Instrument  Manufacturers 

3.  )   Electrical  Utilities 


APPLICATION  and  IMPACT 

1.  )    Device  phase  shift  and  stability 

2.  )    Power  factor  accuracy  In  power  calibration 

3.  )    Production  line  Instrument  test 
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PARAMETER:    LOW  FREQUENCY  PHASE  ANGLE  (CONTINUED) 


NEW  REQUIREMENTS 
None 

SPECIAL  COMMENTS 
None 
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PARAMETER:   KAGNETIC  FIELD  STREKGTH 


UNITS:  Gauss 


REOUIREMEHTS 

1.  )  Restore  calibration  service  for  permanent  magnets, 

2.  )   Develop  capability  to  calibrate  AC  magnetic  fields. 


STATUS  at  IBS 

1.  )    NBS  has  access  to  questlonalre  results  which  will  determine 

future  direction  of  nagnetlc  work* 

2.  )   Unknown  and  unplanned, 

3«)   NBS  sees  Its  role  as  assisting  Industry  with  well  documented 
measurement  techniques, 

A.)  Unknown 

INDUSTRIES  AFFECTED 

2.)   Nuclear  Medicine 

2.  )   Computer  Magnetic  Recording  Industry 

3.  )   Aerospace  Industry 


APPLICATION  and  IMPACT 

K)   Improved  product  reliability 

2.  )    Improved  ability  to  meet  specification 

3,  )   Improved  product  features 


NEW  REQUIREMENTS  - 

A,)  Magnetic  measurement  areas  "such  as  magnetic  recording  media," 
Measurement  workshops  were  requested.  These  the  NBS  sees  as 
sources  cf  Input  for  additional  needs  and  desires. 


SPECIAL  COMMENTS 


None 
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SUBCOMMITTEE   II:   RF  -  filCROHAYE 


CATEGORIES 


Adaittance 
Antenna  Gain 
Attenuation 


Frequency 

I epedence- Admittance 
Microwave  power  Density 
Noise  Temperature 
RF  -  Magnetic  Field 
Strength 


Phase  Shift  VOR 
Power 


Phase  Noise 


Dielectric  Const 
Field  Strength 


Pulse  Rise  Time 
Voltage/Pulse 
Tine  Modulation 


MTROOUCTIOB 

The  purpose  of  this  report  is  to  update  information  contained  in  the 
Microwave  Requl regents  and  Priority  Section  of  the  1983  NCSL 
Measurement  Requirements  Survey  and  to  add  any  new  requirements  that 
have  been  identified  since  that  report  was  prepared.  Eight  parameters 
are  covered  in  detail  including  comments  in  regard  to  the  status  at  KBS 
and  the  impact  on  industry  as  well  as  calibration  agencies. 

1.  )  Impedance 

2.  )  Q-Factor 

3.  )  Low/High  Power 

4.  )  Noise  Temperature 

5.  )  Attenuation 

6.  )  Phase  Noise 

7.  )  Antenna  Gain 

8.  )  Power  Density 

A  list  of  priorities  has  also  been  added  to  the  report  (page  3-1.3). 
This  list  has  major  headings  pertaining  to  specific  measurement  areas 
such  as  critical  waveguide  bands  or  coaxial  connector  types.  Subhead- 
ings define  parameters  in  applicable  areas. 

Since  the  original  publication  of  the  NCSL  Measurements  Requirements 
Survey  of  1983,  very  little  progress  has  been  made  by  the  NBS  ts 
improve  or  develop  new  standards  to  meet  the  measurement  needs  of 
industry  and  military  calibration  agencies.  Many  DoD  programs  are 
currently  1n  engineering  development  or  have  already  proceed' 1  in  the 
qualification  phases  for  full-scale  production. 

The  HILSTAft  Program  is  of  major  concern  since  N3S  traceability  is 
non-existing  in  many  critical  areas.  This  report  makes  the  needed 
support  the  number  one  priority.    The  specific  areas  have  been  defined 
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INTRO0UCTI0*  (COXTIHUeO) 


as  Impedance,  low/high  power,  attenuation,  noise  temperature,  antenna 
gain,  and  phase  noise*  Actual  requirements  for  high  power  and  phase 
noise  have  recently  surfaced  as  better  system  definition  has  become 
known* 

It  Is  beyond  the  scope  of  this  report  to  Idendlfy  detailed  requirements 
of  NIISTAR  pay loads,  communication  links,  terminal  hardware,  and 
platforms  since  most  of  these  are  considered  classified.  However,  with 
the  proper  clearance  such  Information  can  be  made  available*  Major 
Aerospace  contractors  and  many  subcontractors  are  pressing  ahead  with 
development  of  components,  subsystems,  and  overall  systems  designs  for 
the  HIISTAR  program*  Availability  of  K8S  standards  will  be  a  very 
critical  Issue  as  systems  will  soon  be  in  an  operational  mode* 

Standards  for  Seekers  1n  KR-28  (26.5  to  40  GHz),  Short  Rannc  Radars, 
and  Guidance/Passive  Systems  at  WR-10  (75  to  110  GHz)  will  require  full 
band  calibration  services.  These  programs,  now  In  engineering 
development  phases,  must  have  NBS  traceablllty  prior  to  full  scale 
production* 
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COPKITTEE  KBSERS 


Frank  K.  Koide 

Science  Application  International  Corporation 
3456  Casino  del  Rio  North 
Suite  100 

San  Diego,  CA  92108 
Tel:  (619)  283-5492 


Keal  Bone 

2*  HcOonnell  Douglas  Company 

P.O.Box 

;  516  Dept.  257F,  Bldg.  102 

v  St.  Louis,  HO  63166 

Tel:  (314)  234-9041 

•:  Lou  Bowling 

>  Commander  U.S.  Amy  tmde  Support  GP 

;  Atten:  DRXTH-SK  (Kr.  Bowling) 

Redstone  Arsenal ,  AL  35898 

Tel:  (205)  867-8417 

Dave  Hopping 
\  Hewlett  Packard 

t\  Network  Measurement  Division 

y\  1400  Fountain  Grove  Pkwy. 

Santa  Rosa,  CA  95401 
&  Tel:  (707)  577-1400 

V  Nora  Leek 

\  Newark  Air  Force  Station 

'  AGHC/KLRE 

Newark,  OH  43055 

Tel:  (614)  522-7998 

Algie  Lance 
TRW 

»'  DSSG  S-2470 

:  One  Space  Park 

*  /  Redondo  Beach,  CA  90278 

Tel:  (213)  535-5155 
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CtttUTTEE  MEMBERS  (COffTINUEO) 


Mario  Maury,  Jr. 
Maury  Microwave  Corp. 
8610  Helms  Ave. 
Cucamonga,  CA  91730 
Tel:  (714)  987-4715,  X21 

?*t  Nolan 

Lockheed  Missiles  &  Space  Co. 

Bldg.  195A,  0/48-75 

P.O.  Box  3504 

Sunnyvale,  Ca.  94068-3504 

Tel:  (408)  756-2144,  Lab  756-0308 

Rick  Patlno 

Metrology  Engineering  Center 
Department  of  the  Navy 
P.O.  Box  2436 
Pomona,  CA  91769 
Tel:  (714)  620-0554 

Marty  Quass 
Rockwell  International 
Metrology  -  HC02  3370 
Mlraloma  Ave. 
Anaheim,  CA  92803 
Tel:  (714)  762-3923 

Paul  S.  Roberts 
Hughes  Aircraft  Co. 
Bldg.  E41M182 
P.O.  Box  902 
El  Segundo,  CA  90245 
Tel:  (213)  616-7647 


CONSULTANT 


Charles  K.S.  Miller 
National  Bureau  of  Standards 
Division  724.00 
325  Broadway 
Boulder,  CO  80303 
Tel:  (303)  497-3131 
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PRIORITIES 


The  following  list  provides  some  guidance  to  the  priorities  assigned  to 
the  parameters  for  this  report.  The  highest  priority  Is  1.)  a.). 

1.  )  KR-22  Band  (33  to  50  GHz) 

a*)  Impedance 

b.  )   Low  Power  (nominal  10  mW) 

c.  )   Noise  Temperature 

d.  )  Attenuation 

e.  )   Phase  Noise 

f.  )  Antenna  Gain 

g.  )   High  Power  to  160  W 

2.  )  Standards  with  3.5  mm  and  7  mm  Connectors 

a.  )  Impedance 

b.  )  Power 

c.  )  Noise  Temperature 

d.  )  Attenuation 

3.  )  Four-Terminal  Resistance  &  Capacitance  Standards  at  1,  10  KHz: 

Q  from  10  kHz  to  70  MHz. 

4.  )   WR-28  Band  (26.5  to  40  GHz)  Noise  Temperature. 

5.  )  WR-10  Band  (75  to  110  GHz),  full  band. 

6.  )   High  Power,  0.1  to  200W,  lOHHz  to  6GHz. 

7.  )   High  Power,  1  MHz  to  2  GHz,  up  to  25  *W. 

8.  )   Power  Density  to  100  mW/cm**2,  300  KHz  to  26.5  GHz. 
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PARAMETER:  IMPEDANCE/ADMITTANCE 
UNITS:  Volts/Volts 


REQUIREMENTS 

1«)  Provide  a  measurement  capability  for  one  aid  two  port  3.5  mm 
Impedance  standards  over  a  frequency  range  of  45  MHz  to  26.5 
GHz.  Reflection  Coefficient  range  Is  0.01  to  1.0  with  a  basic 
accuracy  of  +/-  0.002  to  0.01. 

2.  )   Provide    a   measurement   capability   for   One   and   Two  Port 

Impedance  Standards  in  WR-22  (33  to  50  GHz)  band  with  a 
Reflection  Coefficient  range  of  0.002  to  1.0  and  a  basic 
accuracy  of  0.001  to  0.005.  The  critical  frequencies  are 
45-47  GHz. 

3.  )   Same  as  2,)  above  for  WR-10  (75  to  110  GHz)  band  except  full 

band  is  utilized. 

4.  )  Certification   of  four-terminal    resistance   and  capacitar.ee 

standards  used  for  testing  the  new  generation  of  automatic  RF 
bridges  and  Impedance  meters.  The  required  test  frequencies 
are  1  to  15  MHz.  The  resistance  range  is  0.1  ohms  to  10K  ohms 
with  an  accuracy  of  +/-  0.05  to  1  X.  The  capacitance  range  1s 
1  to  1000  pF  with  an  accuracy  of  +/-  0.05  to  0.1  X. 

5.  )   Dissipation  factor  readings  at  1  and  10  MHz  on  RF  capacitors 

ranging  from  1  to  lOOOpF. 


STATUS  at  NBS 

X.)   NO  CAPABILITY.   The  calibration  services  for  3.5  m  devices  to 
26.5  GHz  has  been  rescheduled  from  April  1986  to  late  1986. 

2.  )  NO  CAPABILITY.     The  capability  for  WR-22  band  has  been 

rescheduled  from  April  1986  to  late  1986. 

3.  )   LIMITED  CAPABILITY.   No  plans  for  WR-10  full  band  coverage. 

4.  )  NO  CAPABILITY.   No  plans  for  four  terminal  calibrations. 

5.  )   NO  CAPABILITY.      Dissipation  factor  measurement  capability 

being  investigated  at  NBS/Galthersburg. 


INDUSTRIES  AFFECTED 

1.  )  Military  calibration  agencies 

2.  )  Aerospace  contractors 

3.  )  Component  manufacturers 
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PARAMETER:    IMPEDAHCE/ADMITTANCE  (COKTIHUEO) 

APPLICATICH  and  IHPACi' 

1  1   SuDoort  for  calibration  of  Automatic  Network  Analyzer  Systems 
}   used  to  acceptance  test  microwave  components  for  the  Trident 

II  and  the  GPS  W-Sensor  Programs.  .  -TAp 

2  )  WR-22  band  capability  Is  required  to  support  the  MILSTAR 

Uplink  System  and  other  developing  systems.  . 

3  )  Seekers  and  Radar  Guidance  Systems  such  as  STARTLE  and  otner 

4!)  ffi^USutldgw  are  used  to  maintain  quality  control  on 
RF  components  by  both  manufacturers  and  users.  In  many  cases, 
tesUng  to  military  specification  Is  Performed.  It  Is  not 
possible  for  calibration  laboratories  to  support  these  bridges 
without  NBS  support. 

5.)  Same  as  4.)  above. 

HEW  REQUIREMENTS 
None 


SPECIAL  COWEMTS 
None 
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PARAMETER:   (J-f ACTOR 


UNITS:  Ratio 


REQUIREMENTS 

1.)  Provide  a  measurement  capability  to  support  Q-Meter  Standards. 
The  frequency  range  is  10  KHz  to  70  MHz,  with  an  indicated  "Q" 
of  5  to  1000  and  an  accuracy  of       3  to  5  X. 


STATUS  at  NBS 

1.)    Existing  capability  covers  most  of  the  requested  range  at 
lower  accuracies. 


INDUSTRIES  AFFECTED 

1.)   Aerospace  Companies 


APPLICATION  and  IMPACT 

1.)    Component  acceptance  testing  on  military  programs. 

NEW  REQUIREMENTS 
Npne 


SPECIAL  COKtWTS 

1.  )   It   1s   recommended  that   the  NBS   provide  updated  written 

material  on  how  to  utilize  existing  standards  and  measurement 
techniques  In  order  to  obtain  consistent  calibration  results 
of  various  (Meters. 

2.  )    Hewlett-Packard  provides  note  4342-5  for  the  evaluation  of 

their  Q  meter,  model  4342. 
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PARAMETER:    LOW/HIGH  POWER 


UNITS:  Watts 


REQUIREKSHTS 

1.  )   Provide     Effective     Efficiency     and    Calibration  Factor 

measurements  for  thermistor  mounts  and  calorimeters  In  WR-22 
(33  to  50  GHz)  band.  The  nominal  power  Is  1  to  100  mW  with  an 
accuracy  1  to  2  %.  The  critical  frequencies  are  44.5  to  47 
GHz. 

2.  )  Provide  same  capability  as  1.)  above  for  WR-10  (75  to  110 

GHz).     .ill  band  capability  Is  required. 

3.  )   Provide     Effective     Efficiency     and     Calibration  Factor 

measurements  for  3.5  mm  thermistor  mounts  and  power  sensors 
fron  10  KHz  to  26.5  GHz  at  nominal  power  levels  from  0.1  to 
100  mW  and  expected  accuracy  of  ♦/-  0.5  to  1.5  X. 

4.  )   Extend  the  power  range  down  to  0.1  nW  for  Type  N  and  3.5  mm 

devices  over  a  frequency  range  of  10  KHz  to  18  GHz.  The 
required  accuracy  Is  ♦/-  0.5  to  l.x. 

5.  )   Establish  capability  for  power  standards  operating >at  levels 

from  0.1  to  200  W  between  10  KHz  and  18  GHz.  Required 
accuracy  Is       1  to  5  %. 

6.  )   Establish  a  capability  for  type  N  power  standards  from  0.1  mW 

to  1000  W  over  a  frequency  range  of  10  KHz  to  1.6  GHz.  The 
required  accuracy  Is  ♦/-  1  to  3  X. 

7.  )   Establish  a  capability  for  type  N  power  standards  from  100  mW 

to  25  KW  over  a  frequency  range  of  1  KHz  to  2  GHz.  The 
required  accuracy  Is  +/-  0.5  to  2  %. 


STATUS  at  WBS  * 

1.  )   NO  CAPABILITY.    The  capability  for  UR-22  band  has  been 

rescheduled  from  April  1986  to  the  end  of  1986. 

2.  )   LIHITEO  CAPABILITY.   No  plans  for  WR-10  full  band  coverage. 

3.  )   NO  CAPABILITY.    The  calibration  services  for  3.5  mm  devices  to 

26.5  GHz  has  been  rescheduled  from  April  1986  to  the  end  of 
1986. 

4.  )   NO  CAPABILITY.    Ho  plans  to  extend  down  to  0.1  nW. 

5.  )   NO    CAPABILITY.       No   plans    for    high    power  calibration 

capability. 

6.  )  NO  CAPABILITY.   Same  as  5  above. 

7.  )   NO  CAPABILITY.   Same  as  5  above. 

A.  )  Unknown 

B.  )  Unknown 

C.  )  Unknown 
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PARAMETER:   LOW/HIGH  POWER  (CONTINUED) 


INDUSTRIES  AFFECTED 

1.  )   Military  calibration  agencies 

2.  )   Private  sector 

]  APPLICATION  and  IMPACT 

;  I.)   WR-22  Is  required  for  support  to  the  NILS TAR  Uplink  System  and 

other  developing  systems  for  military  use. 

2.  )   Special  programs  have  already  developed  or  are  currently 

designing  systems  at  75  to  110  GHz. 

3.  )    Instruments    and   components   with    APC-3.5   connectors  are 

starting  to  appear  In  significant  quantities.  Instrument 
manufacturers  and  their  users  cannot  effectively  test  this 
equipment   wlthov*    accurate   measuring   equipment    at  this 
>  Interface. 

4.  )   Support  to  the  GPS  Systems  which  requires  calibration  at  1  nU 

level*     Many  instruments,  such  as  spectrum  analyzers*  use 

low  'evel  standards  to  establish  a  reference  on  the  display. 

Accurate  set-up  of  this  reference  requires  a  precision  sensor 

operating  In  the  -1Q  to  -60  d&m  range. 
I  5«)   Microwave    communication    systems    use    high-level  sources 

operating  In  the  range  of  0.1  to  200  W.   Telemetry  systems  on 
v    *  the  Trident  I  and  It  programs  have  transmitters  that  must  be 

checked  with  an  accurate  power  sensor  to  verify  conformance  to 
t  ,  minimum  requirements.    Failure  to  have  accurate  standards  has 

caused  disputes  with  suppliers. 
[    *  6«)   Support   to  the  TACAMO  program  which   requires  hlgh-powvr 

calibration  to  the  UHF  frequencies. 
v'  7.)   Checkout  and  alignment  of  high-power  transmitters  for  military 

navigation  and  surveillance  requires  power  standards  capable 

of  seasurlng  levels  to  25  KW.    Support  of  tactical  air  and 

ground   communication   gear    requires  RF   power  measurement 

capability  from  100  ctf  to  1000  watts. 


NEW  REQUIREMENTS 

A.)  The  Navy  EHF  Satellite  Communications  terminal  for  MIL STAR 
Uplink  frequency  has  a  high  power  measurement  requirement  for 
shipboard,  submarine,  and  shore  terminals. 

6.)  Submarine  EHF  Antenna  -  100  W  transmit  capability  In  the  43.5 
to  45.5  GHz. 
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PARAMETER:   LOW/HIGH  POWER  (CONTINUED) 


NEW  REQUIREMENTS  (CONTINUED) 

C.)   High  Power  Amplifier  -  Output  power  of  *25  to  *52  dBn  (0.316W 
to  158.5W;  43.5  to  45.5  GHz). 

SPECIAL  CgtCNTS 
None 
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PARAMETER:   WISE  TEMPERATURE 


UNITS:  d3  or  K 


1.  )  Provide  service  for  gas-discharge  noise  standards  In  (18 

to  26.5  GHz)  band.    Koalnal  value  Is  16.1  dB  with  expected 
accuracy  of  ♦/-  0.1  <JB.   Critical  frequency  range  Is  20.7  GHz 
2.0  GHz. 

2.  )   Sane  as  above  for  ut-22  (33  to  50  GHz)  band.    Koalnal  value 

Increases  to  16.3  d3  and  critical  frequency  Is  44.5  GHz  «7- 
2.0  GHz. 

3.  )    Provide  service  for  solid-state  coaxial  noise  sources  with  7 

mm  connectors  froo  10  KHz  to  18  GHz  and  sources  with  3.5  m 
connectors  from  10  KHz  to  26.5  GHz.  Koalnal  value  Is  15.5  dB 
and  expected  accuracy  varies  from       0.1  to  0.3  d8. 


STATUS  at  jgS 

1.  )   LIMITED  CAPABILITY.     Calibration  services  are  available  at 

selected  frequencies  In  WR-42  band. 

2.  )    HO  CAPABILITY.    An  Interim  calibration  service  for  WR-22  band 

Is  expected  at  the  end  of  1986  with  an  accuracy  of  0.1  to  0.2 
dB.  A  calibration  service  with  an  accuracy  of  0.05  to  010  dB 
1s  expected  to  be  available  within  2  to  3  years. 

3.  )   NO  CAPABILITY.    Calibration  services  for  full  ranges  are  not 

expected  1n  the  foreseeable  future.  Services  to  8  GHz  are 
expected  by  the  end  of  1986. 


INDUSTRIES  AFFECTED 

1.  )   Military  calibration  agencies 

2.  )   Private  sector 


APPLICATION  aid  WACT 

1.  )   The  downlink  system  for  the  MIL5TAR  program. 

2.  )   The  uplink  system  for  the  MILSTAR  program. 

3.  )  Low-no&e    amplifiers     and    mixers     offered    by  several 

manufacturers  for  use  In  communication  systems  cannot  be 
satisfactorily  tested. 
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PARAMETERS    KOISE  TEMPERATURE  (CONTINUED) 

KEW  REQUIREKEKTS 

None 

SPECIAL  COUCKTS 
None 
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PARAMETER:,.  ATTENUATION 

UNITS:  dB 


REQUIREMENTS 

X.)  Provide  service  for  waveguide  devices  In  WR-22  (33  to  50  GHz) 
band  with  a  range  of  0  to  50  dB  and  a  basic  accuracy  of  0.03 
to  0.1  d3.   The  critical  frequency  is  44.5  GHz       2.0  GHz. 

2.  )   Provide  the  same  service  for  KR-10  (75  to  110  GHz)  band.  Full 

band  is  utilized;  reduced  accuracy  is  acceptable. 

3.  )   Provide  calibration  services  on  APC-3.5  attenuators  to  26  S 

nno  *  Altfn!!!t1on  ran9e  1s  0  t0  50  dB  w1th  an  accuracy  of  +/- 

v  U.Uc  to  0.1  dB. 
STATUS  <t  NKS 

1.)  NO  CAPABILITY.  Calibration  services  for  WR-22  has  been 
rescheduled  from  April  1986  to  late  1986. 

l'\   Vnlr!S^i^lUl\^  plans  for  w-10  ful1  band  coverage. 
3.)    NO  CAPABILITY.    Calibration  services  for  APC-3.5  attenuators 
has  been  rescheduled  from  April  1986  to  late  1986. 

INDUSTRIES  AFFECTED 

1.  )   Military  calibration  agencies 

2.  *   Aerospace  contractors 

APPLICATION  and  IMPACT 

1.  )    The  Uplink  system  for  the  HILSTAR  Program. 

2.  )   Seekers  and  Radar  Guidance  Systems  such  as  STARTLE  and  other 

special  programs. 

3.  )    Support  for  calibration  of  Automatic  Network  Analyzer  Systems 

n6J !v?,.aCrKtJnSe  tCst„ n,crowave  components  for  the  Trident 
II  and  the  GPS  W-Sensor  Programs. 

4.  )   The  Welnschel I  VM-4A  and  VM-24  are  standards  throughout  all 

military  calibration  programs  and  are  also  widely  used  by 
aerospace  and  Industrial  companies. 

NEW  REQUIREMENTS 
None 
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PARAMETER:  ATTENUATION 


SPECIAL  COHHEKTS 

1.)   KBS  has  developed  services  for  VM4  accessories  as  requested  1n 
the  original  WffiC  report. 
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PARAMETER:    PHASE  KOISE 
UNITS:  dBc/Hz 


REQUIREMENTS 

?.)   No  old  requirements. 

status  >t  ms 

A.)   LIHITEO  CAPABILITY.   Special  Calibration  services  available  at 
selected  frequencies  froca  5  MHz  to  100  KHz* 

INDUSTRIES  AFFECTED 


a 


Military  calibration  agencies 
Aerospace  contractors 


APPLICATION  anc  IMPACT 

1.  )   5  KHz.    Required  for  support  to  the  MILSTAR  Airborne  Terminal 

and  Payload  Master  Frequency  Oscillators. 

2.  )   70-80  MHz.    Seq-Jlred  for  support  to  the  MILSTAR  Airborne 

Terminal  Local  Oscillator. 

3.  )    1.3  -  1.4  GHz.   Required  for  support  to  the  MILSTAR  Airborne 

Terminal  System* 
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PARAMETER:    PHASE  KOISE  (CONIHTUED) 


APPLICATION  and  IMPACT  (COHTIHUED) 

40    6.4  -  7.5  GHz.    Required  for  support  to  the  HILSTAR  Airborne 
Terminal  System* 

5.)    42.5  -  46.5  GHz*    Required  for  support  to  the  HILSTAR  Uplink 
System:  Shipboard,  Submarine,  Shore  Terminals. 


HEW  REQUIREMENTS 
A.) 


1  FREQ.  C 

OFFSET  F  (Hz) 

1  RANGE,  GHz  1  1 

10 

100 

IK  10K 

100K 

1M 

10M 

100M 

1G  1 

1  .005  1-112 

-125 

-145 

-155  -165 

1  1 

1  .065  -  .0801 

-  95 

-105  -115 

-130 

-130 

-130 

1  1 

1  1.3  -  1.4  1 

-  88 

-100  -110 

-115 

-135 

-135 

-135 

1  1 

1  6.4  -  7.5  1 

-  70 

-  80  -  93 

-113 

-120 

-120 

-120 

-1201 

1  1 

1  42.5  -  46.51 

-  59 

-  71  -  81 

-  86 

-106 

-106 

-106 

-1061 

9  1 

Note:  The  negative  figures  In  the  table  represent  the  phase 
noise  component  defined  In  terms  of  Decibel  below  Carrier 
per  Hz.   Abbreviated  as  dBc/Hz. 


SPECIAL  COMMENTS 
None 
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PARAMETER:   AMTEKKA  GAIN 
UNITS:  dB 

REQUIRDCKTS 

I.)  Provide  antenna  gain  neasuroroents  for  standard  gain  horns  In 
HR-22  (33  to  50  GHz)  band.  Nominal  value  Is  24  dB  with 
expected  accuracy  of  0.1  dB.  Critical  frequency  Is  44.5 
GHz       2.0  GHz. 

STATUS  at  ICS 

1.)  NO  CAPABILITY.  Calibration  service  Is  expected  to  be 
available  at  the  end  of  1987. 

HPUSTR1ES  AFFECTED 

1.  )  Aerospace  contractors 

2.  )   Military  calibration  agencies 

APPUCATIM  and  IMPACT 

1.)  HILSTAR  contractors  have  been  directed  by  the  OoO  to  develop  a 
program  for  antenna  gain  measurements. 

HEW  REQUIREMENTS 
None 

SPECIAL  CggEKTS 
None 
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PARAMETER:    POWER  OEKSITY 
UNITS:  watts/area 


REQUIREMENTS 

1.)  Survey  the  meter  probes  used  1n  monitoring  the  antenna 
radiation  over  th*  frequency  range  of  100  kHz  to  26,5  GHz, 
The  power  density  range  Is  from  0.1  to  100mW7cm**2  with  an 
accuracy  of       0.5  dB. 


STATUS  at  KSS 

1.)  LIMITED  CAPABILITY.  The  current  calibration  service  Is  to  1 
GHz  at  a  power  density  of  10mW7cm**2.  No  plans  to  provide 
calibration  services  to  26.5  GHz  In  the  foreseeable  future. 


IKDUSTRIES  AFFECTED 

1.  )  Military  calibration  agencies 

2.  )   Private  sector 


APPLICATION  and  IMPACT 

1.)  OSHA  regulation  makes  It  necessary  to  verify  that  microwave 
radiation  levels  In  work  areas  are  safe,  e.g.  radar  antenna 
system  radiation  pattern  at  the  antenna  test  sites  and  on 
shipboard. 


HEW  REQUIREMENTS 
None 


SPECIAL  COKMEWTS 


None 
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SUBCOMMITTEE  III:   ELECTRO  -  0PT2CS 


CATEGORIES; 

Radlometry/Photometry  Technology 

User  Technology 

Fiber  Optic  System  Technology 


IKTROOWmOW: 

; 

1  Since  the  original  report  was  prepared  1n  1982,  this  subcommittee  has 

;  '  been  reorganized,     Some  of  the  former  committee  members  are  still 

active  with  this  requirement  activity  and  are  therefore  listed  as  such* 
In  addition,  several  new  masters  have  been  added.  The  HBS 
"Consultants"  were  approached  to  ensure  correctness  of  the  statements 
1n  the  parameter  lists  and  tu  provide  the  required  Input  for  the  KBS 
status  of  Items  Identified  as  needing  national  attention. 

The  following  pages  show  the  committee's  concern  1n  regard  to  the  3 
groups  of  Radlometry/Photometry  Technology,  Laser  Technology,  and  Fiber 
Optics  System  Technology.    All  parameters  are  listed  1n  alphabetical 

>'  '  order  within  each  of  the  3  groups.    Within  each  parameter,  the 

*  requirements  are  listed  1n  order  of  priority. 

<  Overall,  there  are  several  critical  parameters  that  Industry  1s  pushing 

for  near  term  action  or  solution.    Clearly  not  all  can  be  given  equal 

{  attention  by  the  KBS  but  perhaps  alternate  solutions  and/or  recommenda- 

tlons  can  be  proposed  by  the  Bureau  (certifying  an  Industrial  or 

a  university  laboratory  for  specific  Items,  e.g.  Bennett's  at  China  Lake 

for  diffuse  reflectance  standards.) 

Classifying  tha  provided  parameters  by  priority  turned  out  to  be  an 
impossible  task.    Due  to  the  diverse  background  of  the  subcommittee 
|  members,  too  many  different  projects  were  considered  Important  for 

>  dlfferenc  reasons.     There  remained  3  i;ems,  however,  that  warrant 

f    ;        further  emphasU  1n  terms  of  priority: 

1.)   Ambient  and  Cryogenic  Blackbodles 

:  Because  of  the  exploding  demand  1n  electro*c?t1rs  as  well  as 

.  precision  thermometry,  high  accuracy  blackbodles  are  required 

for  several  temperature  ranges.    Suppor*  by  the  KBS  1n  this 

area  1s  considered  essential. 
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IlfTROOOCnOW  (COKTIHUED); 


2.  )  User  Beam  Profile 

The  need  for  exact  beaa  profile  neasuretaents  has  becooe 
apparent  for  application  1n  programs  such  as  laser  fusion, 
Material  science,  and  aerospace.  An  Increased  effort  by  the 
NBS  In  this  area  Is  recaacended  very  highly. 

3.  )  Optical  Fiber  Poter  Meters 

The  availability  .if  high  accuracy  optical  fiber  power  oeters 
1s  required  for  ilnost  all  Industries  utilizing  lasers  of 
various  nature.  Results  of  the  round  robin  and  perhaps  other 
(future)  such  progress  should  be  utilized  to  reccesjend  better 
Instruments  and  standards.  - 


4-0.2 


ERJC 


1100 


COMMITTEE  MEMBERS 


CHAIRHAK: 


PARAMETER 


K.  Jaeger  (Acting) 
Lockheed  Missiles  &  Space  Co. 
P.O.  Box  3504 
Bldg.  195A, .0/48-75 
Sunnyvale,  CA  94089-3504 
Tel:  (408)  756-0289 


MEMBERS: 


Andy  Bradshaw  • 
RocfcwelT International  • 
MS:  401*140  « 
1200  No.  Alma  Road 
Richardson.  TX  75081 
Tel:  (214)  996-6937 

Major  Fecteau 
Commander 

U.S.  Amy  TMOE  Support  6roup 
Bldg.  5435 

Redstone  Arsenal.  AL  35898 
Tel :  (205)  876-9494 

John  Gerhard 
Rockwell  International 
Code  HC02 

3370  Mlraloaa  Avenue 
Anaheim,  CA  92803 
Tel:  (714)  762-7863 

Robert  Hlnebaugh 
AGMC/MLRE 

Newark  Air  Force  Station 
Newark,  OH  43057-5475 
Tel:  (614)  522-7344 

Carroll  Hughes 

Uestlnghouse 

MS  550 

P.O.  Box  746 

Baltimore,  KO  21203 

Tel:  (301)  765-2318 


Fiber  Optics 


Radloraetry/photosnetry 

Technology 
Laser  Technology 
Fiber  Optics 


Radlometry/photoraetry 
Technology 


Laser  Technology 


Liaison  to  CORK 
PhotvJietry 
Detector  Response/ 
Absolute  Detectors 
Lasers  (Power  h  Energy) 
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COMMITTEE  KEK&ERS  (COHTIKUED) 


NOBERS 


PARAMETER 


Thoaas  Larason 
Kaval  Weapons  Station 
Seal  Beach  Detachment 
(Code:  3123  I) 
Corona  Annex 
Corona »  California 
Tel:  (714)  736-4421 

Janes  MacKinnon 
NARF,  Code  062 
N>SD  Building  378 
HAS  North  Island 
San  Diego,  CA  92135 
Tel:  (619)  437-6991 

John  Lee 

Machine  Vision  Concept 
101  South  First  Street 
Suite  406 
Burbank,  CA  91502 
Tel:  (818)  954-8555 

Kent  Sorensen 
TRW 

One  Space  Park 
Mall  Code:  S-2470 
Redondo  Beach,  CA  90278 
Tel:  (213)  535-2445 

Andrew  Seldl 

Lockheed  Missiles  4  Space  Co. 
P.O.  Box  3504 
Bldg.  195A,  0/48-75 
Sunnyvale ,  CA  94088-3504 
Tel:  (4C8)  >56-0278 


Fiber  Optics 

Rad1 oraet ry/ Photomet ry 

Technology 
Laser  Technology 


Radloaetry/Photoinetry 

Technology 
Laser  Technology 


Radloaetry/Photanetry 

Technology 
Laser  Technology 


Radlometry/Photometry 

Technology 
Laser  Technology 
Fiber  Optics 


Laser  Technology 
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CONSULTANTS 


Don  McSparron 

National  Bureau  of  Standards 
Radiometric  Physics  Division 
K»tro1ogy  Building*  Rooa  A303 
Gaithersburg,  HD  20899 
Tel:  (301)  921-3613 

Aaron  Sanders 

National  Bureau  of  Standards 
Optical  Electronic  Metrology  Group 
Electroaagnetlc  Technology  Division 
325  Broadway 
Boulder,  CO  80303 
Tel:  (303)  497-5341 
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PARAMETER:    WfilEKT  TEXPERATURE  BLACKB0OT 


UNITS:    Kelvin  (K) 


REQU1REHEHTS: 

1.)   Radiance  temperature  free*  200  to  1200  K  with  accuracies  of 

0.02  K  for  200  to  400  K  and  0,05  K  for  temperatures  >400 
K.   Ambient  background. 

STATUS  at  KSS: 

1.)    Capability  exists  from  ambient  to  1200  K  with  accuracy  of 


a.  )   -40  to  +40  degrees  C        0.2  degrees  C  abs.t  0.05 

degrees  C  temperature  difference.  (True  Ambient 
Blackbody) 

b.  )   Aoblent  to  gold  point        0.5  to  1,0%  radiance  for 

specified  wavelength,  lambda.    (Spectral  Radiance) 

A.)  Unknown 


imXKTRlES  AFFECTED: 

1.  j   Aerospace  Industry 

2.  )   Department  of  Defense 


APPLICATION  tnd  IMPACT: 

1.  )    Radiation  source  for  testing  IR  device  such  as  Imagers  and 

Forward  Looking  Infrared  Systems  (FLIRS). 

2.  )   Research  and  defense  related  programs. 


jgW  REQUlRDgKTS: 

A.)    Temperature  difference  from  278  to  318  K  with  accuracy  of 
♦  0..U 

SPECIAL  COWEKTS: 

1.)    Eventually  accuracies  of       0.005  K  are  required  for  radiance 
temperature  measurements. 


0.5  K. 


4-3 


1105 


PAJWCTCR:    CRTOGOIIC  &LACKB0OY  CALIBRATIOK 


UHITS:   Kelvin  (<) 


ItEQUIRDCKTS: 

1.)  RtdUnct  temperature  (20  K  background)  froa  100  to  500  K  with 
accuracy  of  <  1.0  K. 


STATUS  at  BBS; 

1.)  Will  be  reestablished  1n  the  future  (budget  has  been  approved, 
several  years  for  construction  and  Implementation  are 
required). 


INDUSTRIES  AFFECTED: 

1.  )   Aerospace  Industry 

2.  )   Departnent  of  Defense 


APPLICATION  and  MffACT: 

1.  )    IR  radiation  source  for  testing  IR  detect 1ng/1pag<ng  devices. 

2.  )   Research  and  defense  related  programs. 


KTtf  REQUIRDgHTS; 
Kone 


SPECIAL  CtttCMTS: 

1.)  While  constructing  the  1n«house  capability,  HBS  1s  Investigat- 
ing the  use  of  alternate  facilities  to  be  utilized  by  K3S 
personnel  1n  support  of  Industry  ind  government  agencies 
needs. 
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PARAMETER:   DETECTOR  SPECTRAL  RESPONSE 


UNITS:  Amperes/Watt 


REQUIREMENTS: 

1.)   Silicon  detector  absolute  response  (A/W)  for  200  to  1064  nm 
with  accuracy  of  <  5.X. 

STATUS  at  IBS; 

1.)   Detector  Transfer  Response  IntercccnpaMson  Package  (DTRIP  or 


A.  )  Unknown 

B.  j  Unknown 

C.  )  Unknown 


INDUSTRIES  AFFECTED:  * 

1.  )  Aerospace  Industry 

2.  )   Deoartraent  of  Defense 

3.  )   Fiber  Cptlc  Communications  Industry 


APPLICATIOH  and  IMPACT: 

1.  )  Laser  Power  Measurement  -  Visible,  MR 

2.  )  Photometric  Measurements 

3.  )  UV  Power  Measurements 
40  Fiber  Optics 


NEW  REQUIREMENTS: 

A.)   Better  accuracy  from  1.0  to  1.6  urn  (+/-  IX). 
8.)   Better  accuracy  for  10.6  urn  (+/-  IX).  ^ 
C.)   Power  measurements  up  to  6  mW  for  the  mercury  lines  of  254  and 
365  m  (I.e.  UV  region). 


DRIP):  4 


250  -  390  nm  at  +/-  6.0X;  400  -  490  nra  at  +/-  2.0X; 
500  -  850  nm  at  +/-  1.0X;  860  -  960  nm  at  +/-  2.0X; 
1014  nm  at  +/-  5. OX;  1064  nm  at  +/-  10.0X. 
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PARAMETER:   DETECTOR  SPECTRAL  RESPONSE  (COHTIKUEC) 


SPECIAL  COWCHTS; 


U)  Note:  100X  quantua  efficient  detector  (380-900  raa)  available 
cawerclally  with  0,001%  of  absolute.  Edward  F,  Zalewskl 
and  C.  Richard  Duda:  Silicon  Photod lode  Device  with  100% 
External  Quantua  Efficiency,  Applied  Optics,  VoU  22,  Page 
2867,  Septwber  15,  1933,  Optical  Society  of  towrica. 
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PARAMETER:   FTIR  SPECTROPHOTOMETER  PHOTOKETRNT 
SCALE  CALIBRATION  STANDARD* 

UNITS:   Percent  Transmission 


REQUIREMENTS: 

1.)    Percent  transmission  for  wavelength  (lambda)  »  1  to  40  ua, 
range  0  to  100%  transmission,  accuracy  <  l.X. 


STATUS  at  BBS: 

I.)    Development  work  for  two  systems  arc  1n  progress  for  2  to  25 
in  with  accuracies  of  1  to  3  %. 

a.  )    Dispersive  system:  will  provide  benchmarks  up  to  50  um. 

b.  )    *T1R  system:  W111  be  operating  1n  the  scanning  mode  for 

tr     :  25  us. 


INDUSTRIES  AFFE.TED: 

1.  )  Aerospace  Industry 

2.  )  Biological  Industry 

3.  )  Chemical  Industry 

4.  )  Department  of  Defence 

5.  )  Forensic  Medical  Industry 


APPLICATION  and  IMPACT: 

1.  )   Determining  Infrared  absorption  transmission  characteristics 

of  various  substances  and  optical  components. 

2.  )    Test  and  characterization  of  IR  components  such  as  Ge,  SI 

lenses, etc.. 

3.  )   Research  related  programs  -  optical  components. 

HEW  REQUIREMENTS: 
None 


SPECIAL  COEttEHTS: 

1.)    Possible  use  of  neutral  density  filters  as  SRM's.  Various 
materials  under  Investigation  by  NB5  personnel. 
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PARAKETER:.  »  WINDOW  and  FRIER  TRANSMISSION 
UNITS:    Percent  Transmission 


REQUIREMENTS: 

J*)  Percent  transmission  (measurement  environment  20  to  300K)  1n 
the  range  of  0  to  100  X  transmission,  %  transmission  accuracy 
<  1XT  for  lambda  1  to  40  urn. 


STATUS  at  IBS: 

1.)   Research  1n  progress.    One  to  one  and  a  half  (1  to  i  1/2) 
years  before  Implementation. 


iroUSTRIES  AFFECTED: 

1.  )  Aerospace 

2.  )  Defense 


APPUCATIOX  and  IMPACT: 


1.)   Component  testing  of  optical  test  systems  for  IR  sensors/ 
detectors  such  as  lenses,  etc.. 


KSW  REQUIREMENTS: 
None 


SPECIAL  CttTOffS: 
None 
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PARAMETER:   REFLECTANCE  (DIFFUSE) 
UNITS:  Ritlo 

REQUlRDgMTS: 

10  Diffuse  Reflectance  Standards  for  1.06  un  (Kd;YAG)  and  10.6 
(C02)  at  accuracies  of  U. 

STATUS  at  MBS: 
1.)  Unknown 

IKXSTRIES  AFFECTED: 

1.  )  Aerospace  Industry 

2.  )   Department  of  Defense 

APPLICATION  sad  IMPACT: 

1.)   Light  Detecting  and  Ranging  (LIDAR) 
2*)   Material  Surface  Analysis 

REM  REQUIRDgtfTS: 
None 

SPECIAL  COMMENTS: 

1.)   Flaste  sprayed  Alunlnua  1s  not  stable  enough.    Require  a  r< 
standard*   Research  available  1n  ine  ccnaerdal  sector. 
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PARAMETER:   REFLECTANCE  (SPECOiAR) 


UNITS:  Ratio 


REQUIREMEMTS: 

1.)  Specular  reflectance  for  0.27  to  30  ua  with  an  accuracy  of 
0.001  reflectance  units. 


STATUS  at  BBS: 

1.)  Research  1n  progress.    One  to  one  and  a  half  (1  to  1  1/2) 
years  before  Implementation. 


INDUSTRIES  AFFECTED: 

1.  )  Aerosrace  Industry 

2.  )  Department  of  Defense 

3.  )  Material  Science  Industry 


APPLICATION  and  IMPACT: 

1.  )   Optical  component  +est1ng 

2.  )   Light  Detecting  and  Ranging  (LIDAR)  * 

3.  )  Material  Property  Analysis 


KEW  REQUIREMENTS: 
None 


SPECIAL  COMCKTS: 

1.)  Specular  Reflectance  to  at  least  10.6  urn  (C02)  required  at 
specific  angles  ot  Incidence/reflection.  Combine  with  current 
N8S  effort  on  "Scratch  and  Dig"  samples  for  surface  texture. 


1112 

The  following  pages  list  the  requirements  identified  for  the  category: 
LASER  TECHNOLOGY 
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PARAMETER:   LASER  BEAM  PROFILE 


UNITS:     Power  Density  Ratio 


REQUIREMENTS: 

1.)   No  old  requirements* 


STATUS  at  NBS: 

A.)  Some  work  is  being  conducted  primarily  at  1,054  and  10,6  um, 
NBS  has  promised  laser  beam  profile  standards  and  measurement 
service  contingent  on  funding* 


INDUSTRIES  AFFECTED: 

1.)  Aerospace  Industry 

2*)  Department  of  Defense 

3.  )  Laser  Fusion  Research 

4.  )  Material  Science  Industry 

5.  )  Manufacturing,  etc. 

Almost  all  users  of  lasers  could  benefit  from  this. 


APPLICATION  and  IMPACT: 

1.  )   Pulsed  Laser  profiles  -  beam  shaping* 

2.  )   Measurements  are  critical  to  both  strategic  and  tactical  laser 

device  performance*    Development  of  national  standards  and 
uniform  techniques  could  save  program  development  costs* 
3*)   Critical    to    communication    application    for  Information 
fidelity* 


NEW  REQUIREMENTS: 

A*)  Laser  profile  characteristics  for  all  ranges*  National 
Standards  are  required  for  both  beam  uniformity  and  divergence 
measurements*  All  mode  properties  of  the  beam  need  to  be 
measured* 


SPECIAL  COMMENTS: 

1«)  Phase  Information  combined  with  profiles  can  be  used  to 
extract  mode  content*  Some  commercial  work  is  being  done  In 
this  area,  e.g.  Splrlcon,  tygo,  Wyco, 
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PARAMETER:   LASER  MODE  EVALUATION 


UNITS:  Ratio 


REQUIREMENTS: 

1.)   Mo  old  requirements* 


STATUS  at  ICS: 

A.)    Some  work  In  conjunction  with  profile  measurements  has  been 
undertaken* 


INDUSTRIES  AFFECTED: 

1.  )   Aerospace  Industry 

2.  )   Department  of  Defense 

2»)    Fiber  Optic  Test  Equipment  Industry 

4.  )   Medical  Industry 

5.  )   Optical  Fiber  Communication  Industry 


APPLICATION  and  lrt>ACT: 

K)  Knowledge  of  Mode  Structure  Is  necessary  for  prediction  of 
power  density  In  focused  beam  and  power  profile  In  the  focal 
plane.  Mode  structure  determines  the  fraction  of  launched 
power  captured  by  an  optical  fiber. 


NEW  REQUIREMENTS: 

A.)   Mode  (TEH)  for  all  ranges  out  especially  at  1.064  and  10.6  urn 
at  high  accuracies.  (See  page  4-11  also.) 


SPECIAL  COMMENTS: 

I.)    Simple  power  measurement  Is  Insufficient  to  know  what  mode  a 
laser  or  laser  diode  Is  In. 
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PARAMETER:    LASER  POVER/EKERGY  (CONTINUED)  \ 


INDUSTRIES  AH-bCTbU: 

l.J  Aerospace  Industry 
2;)  Agriculture  Industry 
3«)   Civil  Engineering 

4.  )   Department  of  Defense 

5.  )  Machining 
Medical  Industry 
Laser  Fusion  Research 


APPLICATION  AND  Iff  ACT: 

1.  )    Laser  applications  are  becoming  much  core  coercion  and  hence  the 

need  for  calibration  support  1s  rapidly  growing.  The  expert 
1ence  N8S  has  gained  should  be  shared  with  the  measurement 
cocwwnlty  1n  order  to  minimize  errors  and  to  Halt  duplication 
of  much  of  the  effort  that  has  already  been  expended. 

2.  )   Laser  welding  reliability  and  cutting  accuracy  suffer  1f  power 

measurements  are  Inaccurate.  Surgical  applications  require 
known  power  levels.^  Power/energy  at  any  frequency  need  to  be 
traceable  to  National  Standards.  , 

3.  )   Accuracies  at  low  energy  levels  are  required  for  laser  track- 

ing and  laser  target  acquisition. 

NEW  REQUIREMENTS: 

A.  )    Energy  calibrations  at  400  no  with  calibration  accuracies  of 

loss  or  equal  to      3*%  from  1  to  JO  mjoules.  . 

B.  )   Establish  semiconductor-  wavelength  standards  1n  the  bands 

'Interesting  for  fiber  optics  application;  700-900  and 
1300-1550  na.  The  accuracy  of  transfer  standards  should  be 
approximately  +0.2%  below  1  u  watt. 

SPECIAL  COMMENTS: 

1.  }    NBS  needs  to  develop  broader  and  more  flexible  wavelength 

coverage  1n  power/energy  calibration  and  to  extend  the  scale 
at  both  the  low  and  the  high  power/energy  end. 

2.  )    In  the  future  the  wavelength  range  should  be  continuous  from 

0.19  to  25.  micros. 
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PARAMETER:   USER  POKER/EKERGY 
UNITS:  Watts/Joules 


REQUIREMENTS; 

X.J   lasers/Wavelengths  -  Ultraviolet  (ArF  at  193  nm)  to  15  microns 

(Nd:YA6,  1,064  microns;  OF, 3.5-3.8  microns;  CO,  10.6  microns; 

tuneable  Infrared  laser  system  2-15  microns), 
2,i   Laser  Power/Energy  -  from  near  photon  limit  of  10**-17  joules 

at  1.064  microns  to  multl-kllojoule  (pulsed)  and  megawatt 

(CW), 

At  low  and  moderate  energies  the  required  accuracies  are: 

Wavelength  Energy  Accuracy 

1.064  microns  0.1-10,  femtojoules        ♦/-  3,% 

■       ■  1.0  nanojoules  ♦/-  3.% 


STATUS  AT  UBS: 

K)  NBS  1s  working  on  a  broad  spectrum  of  standards  between  10**-9 
and  10**3  Joules/pulse  covering  the  0.25  to  15.  micron 
spectral  range.  It  1s  unclear  when  these  will  become 
available. 

Calibration  support  in  UV  and  IR  1s  "hampered"  by  the  fact 
that  at  present  the  lasers  1n  the  calibration  system  cover  the 
visible.  1,064  microns,  and  10.6  microns.  KBS  h»t*  no  power/- 
energy  calibration  facility  1n  the  UV  or  1n  the  IR  range  away 
from  Nd:YAG"and  carbon  dioxide.  * 
2.)  Transfer  standard  characterized  to  5  kilowatts  at  10.6  microns 
exists  and  can  be  characterized  at  1,06  microns  at  high  power 
1f  requests  are  made  directly  to  NBS.  One  femtojoule  transfer 
standards  are  available  it  1,06  microns.  Accuracies  of 
3.%  are  available  at  1,064  microns  from  10.  mjoules  to  1. 
Joule,   Below  10.  mjoules  accuracies  of       5.%  are  available, 

A.  )  Unknown 

B.  )  Unknown 
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PARAMETER;    LASER  ATTENUATION 
.*  UNITS:  Ratio 

f  REQUIREMENTS: 

I  1.)    No  fonaer  requirements. 

*  STATUS  at  KBS: 

<  «   

;  A.)  Unknown 

;  INDUSTRIES  AFFECTED: 

1.  )   Aerospace  InduJty 

2.  )    Test  and  Keasurement 

APPLICATION  and  IMPACT: 

1.)    Ability  to  put  known  loss  Into  'aser  system. 

,  NEW  REQUIRCMEMTS: 

;  A.)    Large  value  of  attenuation  standards  analogous  to  RF  step 

attenuators;  0-70  dB       0.5  dB. 

SPECIAL  COMMENTS: 
None 
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PARAMETER:   LASER  POIKTIHG  and  TRACKING 
UNITS:  Radians 

REQUIREMENTS: 

1.)   No  old  requirements. 

STATUS  at  KBS: 
A.)  Unknown 

INDUSTRIES  AFFECTED: 

1.  )  Aerospace  Industry 

2.  )   Communication  Industry 

3.  )   Department  of  Defense 

APPLICATION  and  IW>ACT: 

1.)   Pointing  and  tracking  of  communication  satellites.   Define  the 
angles  of  Laser/Fiber  gyroscopes  (ring  type). 

NEW  REQUIREMENTS: 

A.)  Angle  range:  1-10  mlcroradlans 

Imprecision  +/-0.3  mlcroradlans 
resolution  0.1  mlcroradlans 

10-100  mlcroradlans 
Imprecision       3.  mlcroradlans 
resolution  1.  mlcroradlan 


SPECIAL  COWEHTS: 
None 
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The  following  pages  11st  the  requirements  Identified  for  the  category: 


FIBEx  OPTICS 
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PARAMETER:    OPTICAL  FIBER  CHARACTERISTICS 


REQUIREMENTS: 

1.)    No  old  requirements. 


STATUS  at  H8S: 

A.  )  Unknown 

B.  )  Unknown 

C.  )  Unknown 


INDUSTRIES  AFFECTED: 

1.  )   Aerospace  Industry 

2.  )   Department  of  Defense 

3.  )   Telecommunications  Industry 


APPLICATION  and  IMPACT: 

1.)   Test  and  calibration  of  fiber  optic  test  equipment. 


NEW  REQUIREMENTS: 

A.  )    Chromatic  Dispersion  (single  mode). 

B.  )   Development  of  fiberoptic  connector  characterization. 

C.  )   Near  and  far  field  pattern  (numerical  aperture). 


SPECIAL  COMMENTS: 


None 
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PARAMETER:   OPTICAL  POWER  METERS 


UNITS:   Watts,  Joules 


REQUIREMENTS: 

1.)  Calibration  of  single  mode  and  mui*1mode  optical  fiber  powe> 
neters  1n  all  three  optical  fiber  'windows"  (850,  1300,  and 
1550nra)  from  0.01  nW  to  100. raW  at  +  l.X  accuracy. 


STATUS  at  KBS: 

1.)   HBS  has  scae  capability  of  850  nm  (multlmode)  and  1300  nm 
(single  mode)  optical  power  meter  calibration. 

A.)  Unknown 


INDUSTRIES  AFFECTED: 

1.  )   Aerospace  Industry 

2.  )   Department  of  Defense 

3.  )   Tel ecommunl cations  Industry 


APPLICATION  and  IMPACT; 

1.)  Test,  evaluation,  and  calibration  of  optical  power  neters  used 
1n  the  design,  manufacture,  and  maintenance  of  fiber-optic 
data  and  communication  systems. 


HEW  REQUIREMENTS: 

A.)   1550  nm  single  mode  power  meter  calibration. 


SPECIAl  COMMENTS: 

1.  )   The  results  of  a  round  robin  test  conducted  by  NBS  Indicated 

an  unreasonable  large  variation  In  power  meter  readings  taken 
at  different  laboratories, 

2.  )    NBS   will    not   provide   total    uncertainty   with   report  of 

calibration  for  power  at  1300  and  1550  nm  wavelengths. 
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PARAMETER:    OPTICAL  POWER  METERS  (CQHTIHUED) 


SPECIAL  COWgHTS  (COHTimgD): 

3.  )   Standardized  nethod  for  calibration  of  optical  power  meters 

and  detectors  Is  required;  defining  light  source  wavelength, 
bandwidth  of  <10  m,  and  type  of  coupling  to  the  detector  such 
as  fiber  core  50  ua  diaaeter* 

4.  )    Calibration  of  power  weters  and  detector  standards  should  be 

at  stated  power  levels  from  >10  uW  to  <100  uM  with  100  uM 
preferred. 
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PARAMETER:    OPTICAL  TIKE  DOMAIN  REFLECTOftETER  CALIBRATION  (OTDR) 


REQUIREMENTS: 

1.)  Calibration  for  both  single  mode  and  multlmode  long-haul  and 
local  area  network  OTDR's: 

a.  )    Temporal  Resolution:  +  100  ps 

b.  )   Attenuation  Range:  0  To  20  dB 

c.  )    Attenuation  Accuracy:  +  0.04  dB  from  0  to  10  dB 

+  0.08  dB  from  10  to  20  dB 

STATUS  at  BBS: 

1.)  NBS  can  provide  a  test  fixture  for  850  nm  (multlmode) 
long-haul  OTDR's.  Research  1s  1n  progress  for  single  mode, 
long-haul  calibrators  (1300  and  1550  nm). 


INDUSTRIES  AFFECTED: 

1.)    Aerospace  Industry 

•2.)    Department  of  Defense 

3.)    Telecommunications  Industry 


APPLICATION  and  IMPACT: 

1,)    Test,  evaluation,  and  calibration  of  OTDR's. 


NEW  REQUIREMENTS: 
None 


SPECIAL  COMMENTS: 

1.)  OTDR's  with  resolutions  of  less  than  1  centimeter  are  now 
available.  NBS  needs  to  develop  calibration  standards  and 
techniques  to  verify  performance. 
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PARAMETER:    DETECTOR  SPECTRAL  RESPONSE 
(Fiber  Optic  Communication  Use) 


UNITS:    faperes/  Watts 


REQUIREMENTS: 

1.  )   Silicon   detector  absolute   response   (A/W)    for  850nm  with 

accuracy  of  1.0%. 

2.  )    Long  wavelength  detector  absolute  response  (A/W)  for  1300  and 


STATUS  at  UBS: 

1.  )   Silicon  detector  transfer  response  intercomparlson  package 

(DTRIP)  covers  the  requirement  at  C50  ran  wavelength.  (See  also 
page  4-5). 

2.  )    Calibration  of  detectors  around  1300  ran  with  no  statement  of 

uncertainty  Is  available  from  NBS. 

A.)  Unknown 


•INDUSTRIES  AFFECTED: 

1.  )   Aerospace  Industry 

2.  )    Department  of  Deici^e 

3.  )    Fiber  Optic  Communication  Industry 


APPLICATION  and  IMPACT: 

1.  )   Test,  evaluation,  calibration  of  fiber  optic  test  equipment. 

2.  )    Correlation  of  U.S.  and  foreign  optical  communication  power 

measurements. 


NEW  REQUIREMENTS: 

A.)   Detector  absolute  response  (A/W)  for  1550  ran  with  accuracy  +/- 


1550  nm  at  +/-  1.0%. 


1.%. 
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PARAMETER:    DETECTOR  SPECTRAL  RESPONSE  (CONTINUED) 


SPECIAL  COMMENTS: 

1.  )    NBS  should  provide   report   of  calibration   stating  total 

uncertainty  for  responslvlty  (A/W),  power  applied  (uW),  photo 
current  (uA),  wavelength  of  calibration  source ,  bandwidth  (nra) 
of  calibration  source. 

2.  )   NBS  nethod  of  calibration  should  be  compatible  with  use  of  the 

detectors  in  the  fiber  optic  communication  Industry,  such  as 
using  50  uct  fiber  to  couple  the  power  to  the  detector, 
calibration  light  source  of  5-10nm  bandwidth  (laser  diode 
source  suggested). 

3.  )   NBS  furnished  T.E.  cooled  detector  and  electronics  package 

with  data  (such  as  "DRIPT"  package)  would  be  useful  for  the 
1300  to  1550  nra  wavelengths. 
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PARAMETER:    FIBER  OPTIC  ATTENUATORS 


UNITS:  dB 


REQUIREHT  ITS: 

1.)    No  old  requirements. 


STATUS  at  mS: 

A.  )  Unknown 

B.  )  Unknown 


INDUSTRIES  AFFECTED: 

1.  )   Aerospace  Industry 

2.  )    Department  of  Defense 

3.  )    Telecommunications  Industry 


APPLICATION  and  IMPACT: 

1.)   Test  and  calibration  of  Fiber  Optic  Test  Equipment. 


NEW  REQUIREMENTS: 

A.  )    Calibration  of  N.D.  filter  and  wedge  type  Fiber  Optical 

Attenuators  at  850,  1300,  and  1550  nm  1n  10  dB  steps  from  0  to 
60  dB.   Accuracies  of  +/-  0.1  dB. 

B.  )    Calibration  of  variable  Fiber  Optic  Attenuators  In  the  range 

of  0-80  dB  at  850nm,  0-70  dB  at  1300nm,  and  0-50  dB  at  1550 
nm.   Accuracies  of  +/-  0.1  dB/10  dB  step  and  resolution  of 
0.01  dB. 


SPECIAL  COWENTS: 
None 
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PARAMETER:    OPTICAL  FIBER  LOCAL  AREA  KETVORK 


REQUIREMENTS; 

!•)    No  former  requirements. 


STATUS  at  BBS: 

A.)    N8S  has  Initiated  some  work  1n  this  area. 


INDUSTRIES  AFFECTEO: 

1.  )   Aerospace  Industry 

2.  )   Department  Defense 

3.  j    Telecommunications  Industry 


APPLICATION  and  IMPACT: 

1.)  New  standards  and  measurement  techniques  will  most  likely  be 
needed  for  the  i^it,  evaluation,  and  maintenance  of  optical 
fiber  local  area  networks. 


NEW  REQUIREMENTS: 

A.)    Standards  for  optical  fiber  local  area  networks  (whatever  the 
standards  might  be). 


SPECIAL  COMMENTS: 

1.)  In  short-haul  (LAN)  applications,  the  Increase  1n  component 
count  (connector  s ,  coupl ers  ,etc . )  make  ths  performance 
characteristics  of  these  components  and  their  Interactions 
more  critical  than  the  fiber's. 
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SUBCOMMITTEE  IV;    TEMPERATURE  -  PRESSURE 


CATEGORIES; 


Electrolytic  Conductivity 
Flow  (Gas) 
Flow  (Liquid) 
Heat  Flux 


Pressure 

Temperature 

Thertnal  Conductivity 

Vacuum 


Leak  late  (Gas) 


INTRODUCTION 

This  subcommittee  was  reorganized  after  submission  of  the  original 
report  In  1982.  Some  of  the  original  members  are  still  active  and 
others  have  been  added;  primarily  to  expand  the  coverage  and  to  Include 
representatives  from  a  more  diverse  background.  The  NBS  "Consultants" 
provided  valuable  Information  concerning  the  needs  of  Industries  not 
canvassed  by  the  committee  membership  and  the  potential  for  future  NBS 
activities. 

The  scope  of  the  disciplines  surveyed  by  this  subcommittee  complicate 
the  task  of  spotlighting  significant  problems  that  require  wore 
priority  than  others;  nevertheless,  there  are  measurement  areas  that 
have  a  potential  for  Impact  that  should  be  considered  In  NBS  plans.  In 
each  of  the  parameters,  the  more  significant  pioblem  Is  listed  first 
and  the  relevance  of  the  need  Is  briefly  discussed  1n  the  application 
and  Impact  section.  New  requirements  may  be  deemed  to  have 
significance;  If  so,  the  Importance  Is  discussed  where  this  need  Is 
Identified. 

The  relative  Importance  of  the  need  between  pai jmeters  1s  not 
Identified  for  this  subcommittee's  discussion  because  their  Interplay 
cannot  be  correlated.  Among  the  Items  listed  there  are  several  that 
are  considered  extremly  Important  to  warrant  special  mention.  These 
are  listed  below  with  a  short  description  of  the  problem  and  Its 
relevance: 

1.)   Electrolytic  Conductivity-Conductance  Standards  Documentation 

The  pharmaceutical  Industry  Is  the  principal  area  of 
application  and  need  for  electrical  conductivity  measurements. 
It  Indicated  a  need  for  clarification/documentation  regarding 
the  use  of  these  standards  and  for  sources  of  standards 
materials  (SRH's)  that  may  be  used.  The  need  exists  1n  the 
Industry  for  the  preparation  of  fluMs  based  upon  water  that 
must  evidence  "high"  purity  level.  Low  level  standards  are 
desired. 
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INTRODUCTION  (CONTINUEO) 


2.)  Temperature-Optical    Fiber   Thermometry.       High  Temperature 
Freezing  Points 

Improvements  1n  accuracy  that  nay  be  provided  by  the 
development  of  optical  fiber  thermometry  and  by  the  further 
devel opment  of  hi  gh  temperature  f reezl ng  pol nts  (e.g. 
Palladium,  Rhodium,  Iridium,  etc.)  have  been  Identified  as 
crucial  for  continuing  development  of  high  temperature 
blackbodles.  Primarily  In  aerospace,  but  also  In  other 
Industries,  the  precision  of  high  temperature  measurements 
relates  to  the  ylild  and  reproducibility  of  processes.  New 
technology,  requiring  the  use  of  blackbodles  to  callorate 
optical  sensing  devices,  Is  creating  further  needs  to 
accurately  define  high  temperature  measurements. 
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COMMITTEE  REKBERS 


CHAIRMAN: 


PARAMETER 


Laurie  H.  Baker 
Rockwell  International 
AMSD  Metrology 
Mali  Stop  HC02 
3370  Mlralocna  Avenue 
Anaheim,  CA  92803 
Tel:  (714)  762-7864 


Pressure,  Vacuum 
Leak 

Temperature 

Thermal  Conductivity 


MEMBERS: 


Mr.  Frank  Garcia 

Sardla  National  Laboratories 

Organization  7241 

P.O.  Box  5800 

Albuquerque,  NH  87186 

Tel:  (505)  844-4335 


Pressure,  Vacuum 
Leak 


Mr.  Montgomery  Gee 


Flow 


Naval  Weapons  Station 
NWS  Seal  Beach  Detachment 
(Code  312*B) 
Corona  Annex 
Corona,  CA  91720  -  5000 
Tel:  (714)  736-4388 

Mr.  William  Jasper  Electrolytic 
Yellow  Springs  Instnuents  Co.  Conductivity 


Yellow  Springs,  OH  45387 
Tel:  (513)  767-7241,  X292 


Mr.  Ted  Held 


Electrolytic 

Conductivity 
Temperature 


Abbott  Laboratories 
D/736 


1400  Sheridan  Road 
N.  Chicago,  IL  60064 
Tel:  (312)  937-4929 
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CONSULTANTS 


Mr.  Henry  Sostnan 
Yellow  Springs  Instruments  Co. 
Yellow  Springs,  OH  45387 
Tel:  (513)  767-7241 

Dr.  George  Hattlngly 
Fluid  Mechanics 
National  Bureau  of  Standards 
Building  230 
Galthersburg,  HO  20899 
Tel:  (30))  921-3681 

Dr.  Brian  Rennex 
National  Bureau  of  Standards 
Building  226,  R-B114 
Galthersburg,  HO  20899 
Tel:  (301)  Wl-3195 

Tr.  Robert  Soulen 

Temperature  and  Pressure  Standards  Division 
National  Bureau  of  Standards 
Building  221 
Galthersburg,  HJ.  20899 
Tel:  (301)  921-2018 
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PARAMETER:    ELECTROLYTIC  CONDUCTIVITY 
UNITS:    Siemens/cm  (mho,  l./ohm) 


REQUIREMENTS: 

1.  )   Conductance  Standards  as  SRM's. 

2.  )   Documentation/programs  to  assure  commonality  in  measurement 

technology. 


STATUS  at  K8S: 

1.  )   A  feasibility  study  was  under  way  1n  1964  to  Investigate 

aqueous  conductance  standards  as  SRM's. 

2.  )    No  progress  has  been  reported  for  the  documentation  or  the 

SRM's. 

A.)  Unknown 


INDUSTRIES  AFFECTED: 

1.  )  Electronic 

2.  )  Medical 

3.  )  Pharmaceutical 

4.  )  Power 


APPLICATION  and  IMPACT: 

1.)    Pharmaceutical:       Purity    of    fluids   based    upon   water  Is 
critical.  .  , 

*      2.)    Electronic:      Cleaning    and    processing    at    all    levels  of 
manufacturing  requires  pure,  low  conductivity  water. 

3.)   Environmental   issues,  oceanography,  health  related  Issues, 
etc.,  depend  upon  the  quality  of  fluids  used  for  standards. 


NEW  REQUIREMENTS: 

A.)   Techniques  for  measuring  the  parameter  need  to  be  refined. 


SPECIAL  COMMENTS: 
None 
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PARAMETER:   LIQUIO  and  GAS  FLOW 


UNITS:  (volume  or  mass/tine) 


REQUIRE**  NTS: 

1.)   Measurement  Assurance  Program  (HAP) 
r  )  Documentation 

3.  )    Liquid  flow  calibration  to  300  GPH  with  +/-  0.025%  accuracy. 

4.  )    Gas  flow  calibration  from  1  to  50,000  SCIH  with  0.1% 

accuracy. 

5.  )    Stean  Flow  callbiatlon. 


STATUS  at  K8S: 

1.  )    Laboratory    Intercomparlsons    have    been    arranged    by  NBS; 

however,  HAP's  are  not  avail*  .  Round  Robin  will  start 
within  the  near  future  (I.e.  lat«  1986). 

2.  )    Documentation  Is  available  for  data  essential  to  flowneterlng; 

additional  efforts  are  underway  to  expand  the  documentation 
available.    Recent  publications  are: 

a-)    "Fluid  Metering  Research  at  NBS" ,  C.I.  84-R767 
b.)    "Workshop    on    Fundamental    Research- Issues    In  Orifice 
Hearing".  GR 1-84/0190 

3.  )    Present  liquid  flow  accuracy  Is       0.1%.    Efforts  underway  to 

upgrade  the  facilities  may  result  1n  Improved  accuracy. 
Prlsary  objectives  are  to  Improve  turnaround  and  lessen  costs. 

4.  )    Plans  are  under  way  to  Improve  accuracy  from  0.2  to  0.1%  l.v.. 

5.  )    There  are  no  plans  to  develop  a  capability  for  steam  flow. 

A.)  Unknown 
8.)  Unknown 


INDUSTRIES  AFFECTEO: 

1.  )  Aerospace 

2.  )  Cheaical 

3.  )  Kedlcal 

4.  )  Petroleum 

5.  )  Pharmaceutical 

6.  )  Power 

7.  )  Defense 
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PARAMETER:    LIQUID  and  GAS  FLOW  (CONTINUFO) 


APPLICATION  and  IMPACT: 

1.)  Fluid  flow  measurements  are  fundamental  to  the  control  of 
processes  in  many  industries.  Their  quality  has  direct 
affects  upon  the  costs  associated  with  product  sales  and  can 
offset  the  performance  of  products. 


HEW  REQUIREMENTS: 

A.  )  Multi-Phase  How 

B.  )   Cryogenic  Flow 


SPECIAL  COWENTS: 

1.)  Solid-liquid  flow  (multiphase)  calibration  facilities  are 
currently  being  developed  at  NBS.  Services  to  be  offered  will 
be  unique  in  the  U.S.. 
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PARAMETER:  PRESSURE 


UNITS:    k1lopascals/m**2  (ps1) 


REQUIREMENTS: 

1.  )   Calibration  of  gas  piston  gages  for  P  >  600  psl. 

2.  )   Calibration  of  gas  piston  gages  for  P  <  600  psl. 

3.  )   Calibration  of  oil  piston  gage:  for  4000  to  40,000  psi. 


STATUS  at  KBS: 

1.  )    No  calibration  service  offered.    Plans  were  made  to  Implement 

a  service  by  1985  with  +/-  30  ppm  accuracy  capability  but  have 
not  been  Implemented. 

2.  )   Service  is  available  at  50  ppm  accuracy. 

3.  )   Service  Is  available  to  +/-  75  pom  accuracy  with  no  further 

Improvement  planned. 

A.)  Urknown 
6.)  Unknown 


WUSTP'ES  AFFECTED: 


1.  )  Aerospace 

2.  )  Chemical 

3.  )  Medical 

4.  )  Petroleum 

5.  )  Pharmaceutical 

6.  )  Power,  etc. 


APPLICATION  and  IMPACT: 

1.)  Pressure  measurements  are  an  Integral  part  of  the  controls  of 
many  processes  wherein  the  precision  directly  affects  the 
quality  and  quantity  of  the  product. 


NEW  REQUIREMENTS: 

A.  )    Pressure  calibration  above  40,000  psl  up  to  and  above  200,000 

psl. 

B.  )   Cynamlc   pressure   measurement   to  the   regfon   of    1000  Hz. 

Pressure  levels  can  be  >  200,000  psl. 
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PARAMETER:   PRESSURE  (COKTINUED) 


KEH  REQUIREHEHTS  (CONTINUED): 

C.)  Pressure  measurements  to  support  calibration  of  nanometers  or 
similar  devices  used  to  calibrate  "Air  Data"  instrumentation 
used  in  the  ai  rcraf t  and  al 1 i  ed  i ndustri  es.  Station 
barometers  used  by  air  transportation  facilities  would  also 
fall  into  this  category. 


SPECIAL  COfflSNTS 


None 
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PARAttTER:  TEMPERATURE 
UNITS:    Kelvin  (K) ,  Centigrade  (degrees  C),  Fahrenheit  (degrees  F) 


REQUIREKEKTS: 

1.  )    2  <  T  <  273  K:  Cryogenic  range,  fixed  point  cells,  calibration 

of  interpolating  devices  such  as  RhFe,  Germanium,  Platinum, 
etc.. 

2.  )   273  <  T  <  473  K:   Biological  range,  fixed  points  cells  such  as 

Gallium,  Rubidium,  Indium,  and  Succinonitrile  are  needed  to 
more  uniquely  define  the  range  for  thermometer  calibrations. 

3.  )    273  <  T  <  1200  K:    Instrumentation  with  higher  accuracy  than 

thermocouples  is  needed. 

4.  )   MAP:    Additional  MAP's  for  thermocouples  and  low  temperature 

devices  are  needed. 

5.  )   T  >  1200  K:     Instrumentation  with  higher    .curacy  than 

thermocouples  is  needed. 


STATUS  at  KBS: 

1.  )    In  addition  to  the  established  calibrations  for  Platinum, 

Germanium,  and  RhFe  thermometers,  fixed  ooints  such  as  the 
triple  point  of  Argon  may  b*  calibrated  at  the  N3S. 

2.  )    SRH's  for  Gallium,  Rubidium,  Succinonitrile  are  available. 

New  SRH's  are  being  developed. 

3.  )    NBS  has  an  ongoing  project  to  develop  a  high  temperature 

Platinum  Resistor  Thermometer  (up  to  1U64  degrees  C). 

4.  )   HAP's  are  curtailed. 

5.  )   Higher  Accuracy  thermocouples  and  optical  fiber  techniques  are 

being  studied. 

A.  )  Unknown 

B.  )  Unknown 

C.  )  Unknown 


INDUSTRIES  AFFECTED: 

1.  )  Aerospace 

2.  )  Chemical 

3.  )  Medical 

4.  )  Petroleum 

5.  )  Pharmaceutical 

6.  J  Power 

7.  )  Steel,  etc 
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PARAMETER:    TEMPERATURE  (CONTINUED) 


APPLICATION  and  IHPACT: 

1.)  The  needs  for  fixed  points  in  temperature  calibrations  are 
based  upon  many  industries.  The  lower  temperature  points 
(cryogenic  region)  are  to  support  the  fabrication  of 
solid-state  devices  used  as  detectors;  the  mid-range  for  the 
medical /pharmaceutical  industry  for  steri  lization  and 
production  of  products;  the  higher  temperatjres  for  furnaces 
used  to  calibrate  and  test  optical  pyrometers,  etc.  and  also 
for  the  production  of  metal  alloys. 


MEW  REQUIREMENTS: 

A.  )   Optical     fiber    thermometry,    above    1337    K,  calibration 

techniques. 

B.  )   Freezing   points   above   the  Copper   point    (i.e.  Palladium, 

Rhodium,  Iridium).  Needs  exist  for  up  to  2500  degrees  C  fixerf 
points. 

C.  )   Reliable    SRM's    (Strip    Lamps)    for    radiation  thermomp<.ry 

temperatures  up  to  and  above  2300  degrees  C. 

D.  )    Temperature  measurements  to  2000  degrees  C  using  otoer  than 

optical  techniques,  e.g.  Tungsten-Rhenium  thernocouples. 


SPECIAL  COMMENTS: 
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PARAMETER:   THERHAL  CONDUCTIVITY  -  HEAT  FLUX 


UNITS:   W/m*K   and  cal/sec*cm**2 


REQUIREMENTS: 

1.  )   Broatfen  the  range  of  5RM*s  for  insulating  materials. 

2.  )   Additional  low  conductivity  solid  SRM's. 


STATUS  at  KBS: 

1.  )    NBS  Is  fctlvely  working  on  cooperative  programs  with  DOE  and 

other  agencies  within  the  Department  of  Commerce  to  develop 
standards  of  high  and  low  density  fiber  materials  for 
dissematlon  as  SRH's. 

2.  )    Two  tungsten  and  three  graphite  conductivity  standards  are 

available  as  SRH's. 


INDUSTRIES  AFFECTED: 

1.  )  Aerospace 

2.  )  Chemical 

3.  )  Home  Appliance 

4.  )  Home  Construction 

5.  )  Medical 

6.  J  Micro-Electronic 

7.  )  Pharmaceutical 

8.  )  Plastic 

9.  )  Power 

10.)  Steel  > 


APPLICATION  and  IMPACT: 

1.)  The  most  significant  Impact  lies  in  the  Home  Construction  and 
Cc^imercial  Construction  Industries  where  the  environmental  and 
energy  conservation  criteria  drive  the  design  factors. 
Reference:  "The  National  P*an  for  the  Thermal  Performence  of 
Building  Envelope  Systems  and  Materials",  ')PNL/Sub-7973/l, 
dated  March  1982.  (Available  from  National  Technical 
Information  Service,  U.S.  Department  of  Commerce,  5285  Port 
Royal  Road,  Springfield,  Virginia  22161.) 


MEW  REQUIREMENTS: 


None 
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PARAMETER:    THERHAL  CONDUCTIVITY  -  HEAT  FLUX  (CONTINUED) 

SPECIAL  C0K4EKTS: 
Hone 


ERLC 
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PARAMETER:    VACUUM  (CONTINUED) 


NEW  REOUIREKSHTS: 

A.)   Mass  Spectrometer  Calibration:  1-100  emu,  sensitivity  +/-  5.% 
for  partial  pressure  to  10**- 10  Torr. 


SPECIAL  COMMENTS: 
None 
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PARAMETER:  VACUUM 


UNITS:   pascal    (torr,  mm-Hg,  N/m**2,  in-Hg,  millibar) 


REQUIREMENTS: 

X.)    Ion  gage  calibration:  10**-3  to  10**-6  Torr  to  accuracies  of 
0.5X. 

2.  )   Spinning  rotor  gage  calibration:  10**-3  to  10**-6  Torr  to 

accuracies  of  1.%. 

3.  )  Calibration  to  10**-8  Torr. 


STATUS  at  MS: 

X.)   Service  Is  available  but  not  to  required  accuracies. 

2.  )   Service  is  available.    Studies  under  way  to  extend  rahge  to 

10**-1  Torr  and  accuracy  to  1.  to  2.  %• 

3.  )   Depending  upon  the  leak  program,  some  standards  In  pressure 

below  10++-6  Torr  may  be  available  by  late  1986. 

A.)  Unknown 


INDUSTRIES  AFFECTED: 

X.)  Aerospace 

2.  )  Chemical 

3.  )  Home  Appl  lance 

4.  )  Petroleum 

5.  )  Pharmaceutical 

6.  )  Power 


APPLICATION  and  IHPACT; 

X.)  Pressure  measurements  In  the  medium  to  high  vacuum  areas 
affects  many  Industries  in  that  process  yields  depend  upon 
reproducible  conditions  to  be  consistent.  . 

2.)  Mananetry,  an  area  of  measurement  that  overlaps  to  the 
"pressure"  discipline,  Is  Important  because  of  the 
alr-trcnsportatlon  Industry.  Kanometers  used  to  calibrate 
flight  Instrumentation  must  be  Improved  because  of  the 
precision  -^eded  l.i  altitude  separation,  terrain  clearance, 
etc. 
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PARAMETER:    VACUUM  -  LEAK  RATE  (CONTINUED) 

SPECIAL  COMMENTS: 
None 


5-8.2 


1144 


PARAHSTER:   VACUUH  -  LEAX  RATE 


UNITS:   poles/sec   (std-cc/sec,  oz/yr,  m1cron-ft**3/hr,  etc.) 


REQUIREMENTS; 

1.)   Hel  1um  leak  rate  standards  (permeation)  for  10**-3  to  10**-8 
std-cc/sec  with  an  uncertainty  of  +/-  5.%. 


STATUS  at  ESS: 

1*)   A  program  Is  staffed  and  has  been  under  way  for  1n  excess  of 
one  year  to  establish  the  cap<»b1l1ty. 

A. )  Unknown 
8. )  Unknown 
C.)  Unknown 


INDUSTRIES  AFFECTED: 

U)  Aerospace 

2.)  Electronic 

3*)  Hons  Appliance 

4.  )  Medical 

5.  )  Pharmaceutical 

6.  )  Power 


APPLICATION  and  IKPACT: 

1.)  For  all  Industries*  the  leakage  of  encapsulated  or  sealed 
Items  affects  the  usable  life  cycle.  Leakage  of  containments 
can  affect  the  environment*  l.e*  power  Industry. 


KEW  REQUIREKEHTS: 

A.  )   Extend  the  calibration  capatliU/  for  Helium  permeation  leak 

rate  standards  from  10**-8  to  iO**-i9  std-cc/sec. 

B.  )  Additional  capability  'or  capillary  or  similar  leak  rate 

standards  for  other  gases  such  as  Argon*  Hydrogen*  Neon*  etc.* 
from  10**-3  to  10**-8  std-cc/sec  with  comoarable  accuracy. 
C>   Extend  the  calibration  capability  for  capillary  type  leaks 
from  10**-3  to  10**-1  cr  greater  std-cc/sec  to  Include  a 
capability  for  halogen  gases. 


5-8.1 


1145 


SUBCOMMITTEE  V:    PHYSICAL  -  DIMENSIONAL 


CATEGORIES: 


Acceleration/Shock 
Acoustics 
Dimensional 
Dimensional 
Force 
Hardness 
Hydromet  ry 


(Co-ordinate  Machines) 
(Gage  Block) 


Hygrometry 
Mass 

Optics  (Autocolllmater) 
Particle  Standards 
Particulate  Properties 
Surface  Finish  (Roughness) 


INTRODUCTION 

The  object  of  this  report  Is  to  nodate  Information  submitted  on  the 
original  1583  NCSL  National  Measurement  Requirements  survey  compiled 
for  Physical /Dimensional  Standards. 

Since  the  original  survey  was  compiled,  this  committee  has  been 
re-organized  twice.  None  of  the  original  members  are  presently  active. 
The  most  recent  committee  chairman  had  previously  compiled  some 
Information  on  the  standards  which  has  been  incorporated  In  this 
report. 

Most  of  the  parameters  were  covered  by  the  new  committee  In  a  very 
short  time  frame.  Therefore,  there  Is  a  good  possibility  that  some  new 
categories  still  exist  which  are  not  mentioned  In  this  report  or  that 
some  requirements  exist  In  addition  to  those  mentioned  here.  For  each 
of  the  parameters  compiled,  an  effort  was  twde  to  verify  the  contents 
with  NBS  consultants. 

No  clear  distinction  In  terms  of  priority  could  be  established.  The 
parameters  are  listed  In  alphabetical  order  and  not  by  priority. 
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COMITTEE  MEMBERS  (COKTINUED) 


MEMBERS: 


PARAMETER 


David  ft.  Workman 

Martin  Marietta  Aerospace 

P.O.  Box  179 

MS:  P9682 

Denver*  CO  80201 

Tel:  (303)  977-8471 


Acceleration 

Shock 

Acoustics 


CONSULTANTS 


Charles  Glaque 

National  Bureau  of  Standards 
Metrology  A117 
Galthersbuiv  KD  20899 
Tel:  (301)  921-3838 

Roman  H.  Serbyn 

National  Bureau  of  Standards 

Mechanical  Production  Metrology  Division 

Sound  A149 

Ga1thersbur9,  MO  20899 
Tel:  (301)  921-3607 

Janes  R.  Whetstone 

National  Bureau  of  Standards 

FM  103 

Galthersburg,  HO  20899 
Tel:  (301)  921-36?! 
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COMMITTEE  MEMBERS 


CHAIRMAN: 


R.  Tobias 
TRW 

One  Space  Park 
Hall  Code:  S-247 
Redondo  Beach,  CA  90278 
Tel:  (213)  535-2445 


MEMBERS: 


Curtis  Ashford 
Rockwell  International 
Electronics  Systems  Division 
MC:  031-HC02  Dept.  120 
3370  Hlraloma  Ave* 
Anaheln,  CA  92603 
Tel:  (714)  762-3923 

Dave  Braudeway 

Sand 1a  National  Laboratory 

D-2551 

P.O.  Box  5800 
Albuquerque,  KM  87185 
Tel:  (505)  844-6556 

George  Kaldane 

Kaval  Weapons  Station 

Seal  Beach  Detachaent 

(Code:  3J24F) 

Corona  Annex 

Corona,  CA  91720-5000 

Tel:  (714)  736-4387 

Kas  Rangan 

Lockheed  Missies  4  Space  Co. 
P.O.  Box  3504 
Bldg.  195A.  0/48-71 
Sunnyvale,  CA  94088-3504 
Tel:  (408)  742-6508 

Terrelle  J.  Wilson 

Hartln  Marietta  -  Denver  Aerospace 

P.O.  Box  179  MS:  P9682 

Denver,  CO  80201 

Tel:  (303)  977-8194 


PARAMETER 

Dimensional 
Hydroaetry 
Surface  Finish 


Dimensional 
Hardness 


Coordinate  Measu*1ng 

Machines 
Gage  Blocks 


Force 
Mass 

Dimensional 


Force 

Hygroraetry 
Mass 


Surface  Finish 
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PARAMETER:   DIMEKSIOMAL  (COHTINUEO) 


KEW  REQUIREMENTS: 

A.  )   MAP  progran  for  calibration  of  laser  systems  used  on  CMM 

calibrations. 

B.  )   Need  better  standard /method  than  ball  and  socket  for  SRM. 


SPECIAL  COfflEKTS; 
None 
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PARAMETER:  OIKEKSIONAL 
(Coordinate  Keasurlng  KacMne) 
UNITS:    Inch  or  meter 


REQUIREMENTS: 

1.  )    HAP  program  for  4Bx24x20  size 

2.  )   Audit  service  accuracy  to  +/- 

3.  )   Technical     Information  on 

calibration. 


coordinate  measuring  machine. 
0.0004  Inches. 

coordinate    measuring  machine 


S^TUS  at  WBS: 

n    No  MAP  program  available  for  coordinate  measuring  machines. 
20    MBS  has  Introduced  the  socketed  bai;  bar  as  an  SRH .    T he 
'   roundness  of  the  balls  are  certified  to  be  less  than  10 
ulnches      It  is  estimated  that  this  method  1s  only  marginal 
for  the  required  accuracies  of       0.0001  Inches.  mirMnOC 
3.)    Technical    Information    on    «?rd  mate    measuring    m»  chines 
'    calibration  1s  provided  In  ASHE  Standard  BB9.1.12.  The 
socketed  ball  bar  1s  described  and  Us  use  detailed. 

A.  )  Unknown 

B.  )  Unknown 


INDUSTRIES  AFFECTED: 

1.  )  Aerospace 

2.  )  Communications 

3.  )  Quality  Control 

4.  )  Department  of  Defense 

APPLICATIOH  and  IMPACT! 

i  \   Hpasurement  of  length  parameters  on  objects  of  varying  size. 

2.  )   HeUllISSUest  o?  antenna  signal  output  with  non-dimensional 

3.  )    Positioning   device   for   various    high   accuracy,  automated 

proj ects. 
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PARAJCTER;  FORCE 


UNITS:   Newton,  Ibf 


REQUIREMENTS; 

1.)   Ho  old  requirements. 


STATUS  at  NSS: 

A.  )  Unknown 

B.  )  Unknown 

C.  )  NBS  1s  able  to  calibrate  load  cells  to  10**6  Ibf  at  +/-  0.0,% 

uncertainty  at  a  standard  temperature  of  23  degrees  C.  They 
are  currently  developing  the  capability  to  measure  load  cells 
over  a  temperature  range  of  0-40  degrees  C  (30-110  degrees  F) 
for  a  load  rcge  of  up  to  200,000  Ibf. 


INDUSTRIES  AFFECTED; 

1.  )  Aerospace 

2.  )  Chemical 


APPLICATION  and  IW>ACT; 

1.  )  Cbvlate  the  reed  to  dismantle  and  ship  large  weights  to  N8S 

for  re»*eighing. 

2.  )  Stamping  machines. 


NEW  REQUIREMENTS; 

A.  )  A  transfer  standard  or  set  of  transfer  standards  to  calibrate 

the  dead  weights  of  load  cell  calibrating  machines  would  oe 
very  desirable.  A  set  of  carefully  constructed  load  cells 
with  an  accuracy  of  +/-  50  ppm  may  serve  this  purpose. 

B.  )  Dynamic  force  measurements. 

C.  )  Need  load  cell  wi*.h  accuracy  to  0.01%  over  a  range  of 

1  -  10**6  Ibf  and  30  -  120  degrees  F. 


SPECIAL  COWENTS: 


None 
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PARAMETER:  FLATHESS 
(Optical) 

UNITS:   mlcroinches  or  micrometers  (flatness  accuracy) 

REQUIREMENTS: 

1.)    No  old  requirements. 

STATUS  at  MBS: 

A.)    Present  accuracy  1s  +/-  0.000  001  Inch  (  l.uln). 

TWnuSTRIES  AFFECTED: 

1.  )  Aerospace 

2.  )  Machinery 
3  )  Power 

4.  )  Shipbuilding 

5.  )    Department  of  Defense 

appi T CATION  and  IMPACT: 


1.)  Most 


HEW  REQUIREMENTS: 


SPECIAL  COWENTS: 


None 


6-3 


1152 


PARWOER:  GLOSS 


UNITS:   percent  transalsslon 


REQUIREMENTS: 

1.)   Ko  old  requirements. 

STATUS  at  UBS: 

A.  )   No  calibration  services  available. 

B.  )  No  calibration  services  available. 

INDUSTRIES  AFFECTED: 
1.)  Aerospace 

APPLICATION  and  I HP ACT: 

1.)  Calibration  of  meters  which  detect  surface  glossiness  via 
percent  transmission. 

NEW  REQUIREMENTS: 

A.  )   Traceab111ty  to  NBS  via  SRM  or  calibration  service. 

B.  )   Range  of  0-100%  transmission  with  accuracy  of  0.1X. 

SPECIAL  COMMENTS: 

1.)  Gloss  standards  are  available  from  at  least  one  source 
(Garner/Hunter  Laboratories)  who  show  traceablllty  to  an  ASTM 
method  of  calibration.  Gloss  1s  measured  as  a  function  of 
reflectance  percent  of  transmission  with  respect  to  angle. 
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PARAMETER:   HARDNESS  TESTING 


UNITS:   Rockwell  Scales 


REQUIREMENTS; 

1.)   SRM's  for  Items  not  tested  by  micro-hardness  methods. 


STATUS  at  HBS: 

1.)   Th*«»e  are  currently  no  known  plans  for  development  of  such 
standards.. 


INDUSTRIES  AFFECTED: 

1.)  Aerospace 
t  )  Automotive 


APPLICATION  and  IMPACT: 

1.)  Hardness  testers  are  common  Instruments  used  by  metrology  and 
engineering  laboratories  as  well  as  Inspection  groups  to  test 
the  hardness  of  metals.  To  df.e,  they  have  been  used  more  as 
Indicators  of  the  acceptability  of  parts/materials  than  a 
definitive  test.  With  the  development  of  the  proposed  SRM  s 
more  emphasis  could  be  placed  on  the  test  results  of  these 


NEW  REQUIREMENTS: 
None 


SPECIAL  COMMENTS: 

1.)  With  the  development  of  the  SRM's  for  micro-naraness  a 
positive  step  was  taken  In  promoting  the  Importance  of 
hardness  testing.  However,  the  job  Is  not  yet  complete.  The 
micro-hardness  testers  are  primarily  used  to  determine  the 
hardness  of  thin  materials  and  coatings,  whereas  the  Rockwell 
and  Superficial  Rockwell  testers  are  used  on  raw  stock  and 
some  finished  parts.  Oue  to  the  difference  In  application, 
the  proposed  SRM's  for  Rockwell  and  Superficial  Rockwell 
hardness  testers  should  be  developed  by  the  NBS. 


Instruments. 
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PARAMETER:  HAZE 
UNITS:   percent  transmission 

REQUIREMEKTS: 

1*)   No  old  requirements . 

STATUS  at  UBS: 

A.)   No  ca11brat1on/SRH  service  available. 

IHOUSTRIES  AFFECTED: 
1.)  Aerospace 

APPLICATIOM  and  IHPACT: 

1.)  Haze  meter'  over  a  range  of  0-100%  transmission.  Traceablllty 
to  N8S  Is  required  for  quantitative  evaluation  of  haze  1n  and 
around  the  cockpit  of  various  alrcrafts. 

KEW  REQUIREteKTS: 

A.)  Haze  sample  SRM's  for  verification  of  haze  meters  over  a  range 
of  0-100%  transmission  with  a  +/-  0.1  accuracy, 

SPECIAL  COfflEHTS: 

1.)  The  problem  of  traceablllty  for  haze  standards  seems  to  be  a 
unique  problem  for  the  aircraft  Industry.  More 
Investigation/Inquiry  should  be  nade  to  address  applicability. 
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PARAMETER:  HYGWWETRY 
UNITS:   %  relative  hu*1d1ty  (R.H.) 


REQUIREMENTS; 

I.)   No  old  requirements. 

STATUS  at  N8S; 
A.)  Unknown 

INDUSTRIES  AFFHCTED: 

1.  )  Aerospace 

2.  )  Computer 

APPLICATION  and  IMPACT: 

1.)  Environmental  monitoring. 

NEW  REQUIREMENTS; 

A.)   Seminar  and  literature  on  techniques,  etc. 

SPECIAL  COMEHTSr 


None 
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PARAMETER:   LENGTH  (CAGE  BLOCK) 


UNITS:  nierolnches  or  micrometers 


REQU1REHENTS: 

1.)   AU  old  requirements  are  covered. 


STATUS  it  NBS: 

A.  )  Unknown 

B.  )  Unknown 


INDUSTRIES  AFFECTED: 

1.  )  Aerospace 

2.  )  Automotive 

3.  )  General  Manufacturing 

4.  )  Quality  Control 

5.  )  Department  of  Defense 

APPLICATION  and  IMPACT: 

1.)   Application  1s  for  primary  length  standards,  sizing,  and 
quality  control. 


NEW  REQUIREMENTS: 

A.  )   Need  higher  accuracies  for  long  gage  blocks.  Current  accuracy 

Is  stated  as  20,  u1n  for  20.  Inch  length.  Need  accuracies 
of  about       10.  u1n  for  same, 

B.  )   Need  MAP  program  for  1009  gage  blocks. 


SPECIAL  COMMENT*: 

1,)  NBS  needs  to  develop  the  multiple  wavelength  Interferometry 
method  for  direct  measurement  of  long  gage  blocks  with  higher 
accuracy.  The  long  blocks  are  being  used  Increasingly  for 
calibration  and  verification  of  coordinate  measuring  machines. 
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PARAMETER:  KASS 


UNITS:   pound  (lb)  or  kilogram  (kg) 


REQUIREMENTS: 

1.)    No  old  requirements. 

STATUS  at  N9S: 

A.)   efforts  are  underway  to  Improve  the  situation. 
8.)  Unknown. 

INDUSTRIES  AFFECTED: 

1.  )  Aerospace 

2.  )  Microelectronics 

3.  )   Nuclear  Power 

APPLICATION  »nd  IMPACT: 

1.  )   Fuel  Rods 

2.  )   Sensor  Technology 

NEW  REQUIREMENTS: 

A.)  Require  faster  turn-around  for  calibration  service 
8.)   Require  mass  calibration  for  less  than  1  milligram 

SPECIAL  COttgNTS: 


None 
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PARAMETER:    PARTICLE  STANDARDS 


UNITS:    micrometers  or  «1cro1nches  In  diameter 


REQUIREMENTS: 

U)   Spherical  Particle  SRM's  from  0.5  to  1.0  um  diameters  with 
accuracies  of  5.%. 


STATUS  at  H3S: 

1.)  Have  0.3  and  0.9  un  SRM's  made  out  of  polystyrene  available 
with  stated  uncertainty  of  !.*.  Glass  spherical  particle 
SRM's  are  now  available  for  10. um  and  are  expected  to  be 
available  for  0.1,  3.,  and  30.  ur  within  one  year. 


INDUSTRIES  AfTECfEO: 

1.  )  Aerospace 

2.  )  Medical 

3.  )  Kicro-Electronlcs 


APPLICATION  aod  IMPACT: 

1.  )   Determination  of  state  of  clean  and  semi  clean  rooms. 

2.  )   Light  and  electrical  zone  flow  through  counters. 


HEW  REQUIREMENTS: 
None 


SPECIAL  COMOTS: 

1.)  Glass  spheres  are  available  for  sizes  34-1900  um  diameter. 
These  are  Intended  for  use  1n  the  calibration  of  test  sieves. 
An  adequate  range  of  particle  spheres  fir  the  calibration 
linearity  check  Is  0.1  to  30.  um. 
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PARAMETER:   SURFACE  ROUGHNESS,  SURFACE  FINISH 


UNITS:  micrometers  or  mlcrolnch^s  of 

surface  roughness  (Ra)  Angstroms 


RSQUIREKSNTS; 

1.)   None  previously  Identified. 


STATUS  at  NBS: 

A.  )    N8S  has  SRM's  available  of  120  V-3.2  uln  (3*/-0.6un). 

B.  )    NBS  can  certify  standard  step  height  specimens  to  ♦/-  K%. 

K3S  can  provide  manufacturer's  Information  for  these  specimens 
upon  request.    SRK  step  wafers  should  be  available  by  Oct. 
1935. 
C»)  Unknown 


IKXJSTR1ES  AFFECTED; 

1.  )  Asrvipace 

2.  )  Automotive 

3.  )  All  Machine  Manufacturers 

4.  )  Marine  Industry 

5.  )  Seal  conductors 


APPLICATION  and  IMPACT; 

1.)    Surface  Finish  on  critical  surfaces. 


MEW  REQUIREMENTS: 

A.  )    Need  to  verify  linearity  of  multi-range  analog  and  digital 

profllometers  fron  10  uln  (0.2Sua)  to  2000  uln  (50  ua). 

B.  J    Need  to  verify  roughness  across  the  sac*  range. 

C.  )    Standard  reference  materials  for  Angstrom  range.    These  «ould 

be  applicable  to  "non-contact"  surface  measurements  in  the 
following  ranges: 


100  -      500  Angstrom 
500  -    1  000  Angstrom 
1000  -  IOiOOO  Angstrom 


6-iL.l 


1160 


PARAMETER:    SURFACE  ROUGHNESS,  SURFACE  FINISH  (CONTINUED) 


Si  £CIAL  COMMENTS: 

10  Although  Step  Height  Specimens  are  available  over  a  variety  of 
range  requirements  and  these  specimens  are  reputed  to  work 
with  the  stylus  type  of  profllometer,  a  Step  provides  a  one 
point  change.  While  this  can  be  accurately  measured  with  a 
hard  copy  (plotter/recorder)  readout  device,  It  presents 
problems  with  a  direct  reading  (analog  or  digital)  device. 
Even  when  these  units  have  a  recorder  output  this  does  not 
ensure  the  correct  operation  of  the  metering  circuit. 

2.  )   The  SRM  step  wafers  are  primarily  being  provided  to  meet  the 

needs  of  the  Semiconductor  Industry.  These  wafers  are 
designed  specifically  for  optical  roughness  verifications  and 
will  be  unsuitable  for  use  as  stylus  rougnness  standards. 

3.  )   Diamond    tipped    stylus    measurements    have    proved    to  be 

unsatisfactory  for  surfaces  specified  to  better  than  ZO  uln 
(O.Sura).  Although  some  stylus  systems  are  capable  of 
measuring  to  this  level,  damage  to  the  surface  requiring  this 
level  of  finish  has  been  noted  and  attributed  to  the  stylus. 
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U  S  HOUSE  OF  REPRESENTATIVES 

COMMITTEE  ON  SCIENCE.  SP^CE, 
AND  TECHNOLOGY 


SWTt  29 2 1  lUYBUftN  HOUSE  Cf  f  < I  eunO'-KG 
WASHINGTON.  OC  ICS  15 
(202}22»>«37I 


Kay  5,  1987 


Dr.  Ronald  L.  Berber 
Deputy  Under  Secretary  of 
Defense  for  Reseaxch  and  Advanced  Technology 
Department  of  Defense 
Washington,  DC  20301 

Dear  Dr.  Kerberi 

On  behalf  of  the  Scbcomittee  on  Science,  Research  and  Technology,  I 
would  like  to  thanJc  you  for  appearing  as  a  witness  on  the 
semiconductor  panel  during  the  Subccccdttee's  hearings  on  "The  Role  of 
Science  and  Technology  in  Competitiveness". 

In  order  to  have  as  ccoplete  a  record  as  possible,  «*e  would  appreciate 
your  pecept  response  to  the  enclosed  additional  questions  for  the 
record. 

Thank  you  again  for  your  excellent  testimony. 


Sincerely* 


CK/Pll 
Enclosure 
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SUBC0K1TTES  061  SCIEXCS,  RESEARCH  AXD  TECHNOLOGY 
"Cospetl  t  Iveness" 


April  29,  1937 


QuasTioo  roa  tes  record 


Dr.  lerber 


Deputy  Onder  Secretary  of  Defense  for  Research  and  Advanced  Technology 


1.  Could  ft  reorganization  of  the  federal  govtmxent's  Industrial 
research  and  development  efforts  (such  as  creation  of  a  Department 
of  Science  and  Technology)  be  responsive  to  the  aeelconductor 

♦  ^Industry's  needs  as  well  as  other  Industries'  needs? 

2.  Bare  current  federal  resources  (l.o.  Rational  laboratories, 
national  Bureau  of  Standards,  JtSF  engineering  centers,  etc.)  been 
responsive  to  the  seal  conductor  industry's  needs?  Please  coaaent 
cn  which  federal  resources  have  served  the  Industry  and  which 
haven't. 

3.  Hill  funding  a  proposal  like  Seaatech  eerely  delay  the 
"structural1*  changes  or  Industry  realignment  soae  experts  feel 
eust  take  place  in  order  for  the  sealconductor  Industry  to  becoee 
competitive? 

4.  Are  we  aerely  addressing  the  syaptoss  of  the  sealconductor 
industry's  problea  rather  than  its  true  causes?  Vhat  lies  at  the 
base  of  the  probleas  -  is  It  a  need  to  restructure  the  federal 
role,  or  is  there  a  need  for  the  Industry  to  restructure? 
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reorganization  of  Governaent  RID 


Question:   Could  a  reorganization  of  the  Federal  Governaent's 
industrial  research  and  developaent  efforts  (such  as  creation  of  a 
Oepartaent  of  Science  and  Technology)  be  responsive  to  the 
seaiconductor  industry^  needs  as  well  as  other  industries1  needs? 

Answer:   The  loss  of  technological  leadership  of  U.S.  industries  is 
the  syxptos  of  a  such  core  coaplex  international  competitiveness 
problea.    It  is  not  clear,  at  this  tiee,  that  a  reorganization  of 
Federal  Governaent's  industrial  research  and  developaent  efforts 
would  contribute  significantly  to  resolving  thin  problea.   Since  the 
causes  of  the  problea  involves  core  issues  than  Just  science  and 
technology,  the  creation  of  a  Departaent  of  Science  and  Technology 
would  probably  have  little  iapact  on  future  coapetitiveness  for 
either  the  seaiconductor  industry  or  other  industries.   In  addition, 
our  defense  strategy  relies  very  strongly  on  superiority  in  certain 
key  technologies.    Any  restructuring  that  resulted  in  a  weakening  of 
the  support  by  DoD  of  technologies  that  are  needed  to  assure 
national  security  could  be  disastrous. 
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Responsiveness  of  Federal  Resources  to  Industry  Heeds 


Question:    K&ve  curreat  federal  resources  (I.e.  national 
Laboratories,  Rational  8ureau  of  Standards,  KSF  engineering  centers, 
eto.)  been  responsive  to  tbe  seaiconductor  Industry's  needs?  Please 
cocoent  on  which  federal  resources  have  served  the  industry  and  which 
haven't. 

Answer:   The  Federal  Government  has  not  typically  funded  research 
and  developsent  specifically  for  the  purpose  of  serving  Industry. 
Our  science  and  technology  progress  supplexcnt  and  coapleeent 
industry  efforts  where  these  efforts  do  not  respond  to  broader 
federal  rueds  (i.e.  national  security,  energy,  eto.).   Much  of  the 
work  undertaken  by  the  Federal  Covernsent  is  performed  in  industry 
and  fores  a  basis  of  highly  skilled  expertise  that  can  be  used  for 
coaaercial  or  industrial  purposes.   There  have  been  cany  exasples  of 
technical  spin-offs  to  industry  froa  work  perforsed  in  our  federal 
laboratories  and  engineering  centers.    A  recently  signed  Executive 
Order  specifically  addresses  the  needs  to  enhance  the  eechanisss  by 
which  our  federal  resources  Interact  with  Industry. 
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Funding  for  SEHaTECH 


Question:    Will  funding  a  proposal  like  SDWTECH  eerely  deley  the 
"structural"  ehangea  or  industry  reallgnaeot  sooa  experts  feel  wilt 
take  place  in  order  for  the  semiconductor  industry  to  becocae 
competitive? 

Answer:    At  this  ttoo  it  ie  difficult  to  provide  a  definitive 
answer  glvsn  that  the  detaile  of  the  SEKATECH  proposal  are  etill 
being  fomileted  and  diacussed  within  industry  and  the  government. 
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The  Base  or  the  Sealconductor  Industry  Problea 

Question:   Are  wo  aerely  addressing  the  sysptoos  of  the 
s«a Icon due tor  Industry* s  problea  rather  than  its  true  causes?  What 
lies  at  the  base  or  the  problems  -  Is  It  a  need  to  restructure  the 
federal  role,  or  Is  there  a  need  for  the  Industry  to  restructure? 

Answer:   The  Defense  Science  Board  end  other  asseablles  of  experts 
have  ascribed  slallar,  complex  oiuses  for  the  semiconductor  Industry 
problea  ranging  froa  technological  leadership  to  Industrial 
structural  differences.   We  are  currently  working  within  the 
Administration  to  deteralne  if  any  coordinated  federal  actions  should 
be  taken.   It  has  not  been  determined  that  restructuring  the  federal 
role  will  resolve  the  problea.    Clearly  the  fate  of  the  Industry 
lies  oostly  froa  within. 
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NATIONAL  SMALL  BUSINESS  UNITED 


-5m  wi*  Amtticos  smell buunftift  urxr  19)7" 


June  26,  1987 


representative  Doug  Walgren 
U.S.  House  of  Representatives 
Washington,  DC  20515 

Dear  Representative  Walgren: 

National  Small-  Business  United  (NSBU)  is  a  new  national 
trade  association  formed  from  the  recent  merger  of  the  National 
Small  Business  Association,  a  multi-industry  trade  association 
founded  in  1937,  with  Small  Business  United,  a  coalition  of 
regional,  state,  and  metropolitan  small  busineos  associations  or- 
ganized in  1981.    NSBU  represents  over  50,000  small  businesses 
nationwide. 

NSBU  wholeheartedly  supports  your  initiative  in  co- 
sponsoring  H.R.  2492,  the  Federal  Industrial  Extension  Act  of 
1987,  which  would  assist  small  businesses  by  giving  them  access 
to  technological  research. 

It  has  been  estimated  that  over  $100  billion  has  been  allo- 
cated to  Federal  laboratories  by  Congress  over  the  past  ten  years 
for  research  and  development.    A  program  to  facilitate  and  ac- 
celerate the  transfer  of  technology  from  government  laboratories 
to  the  business  community  is  essential  to  our  economy,    it  will 
brinq  the  small  business  community  into  the  mainstream  of 
stimulating  the  economy  by  creating  the  new  products  and  new 
jobs* 

A  program,  such  as  your  legislation  proposes,  is  long 
overdue.    On  behalf  of  the  members  of  National  Small  Business 
United,  we  wish  to  express  our  appreciation  for  your  leadership 
in  advancing  such  a  worthwhile  cause • 


Sincerely, 


G.  Thomas  Catox 
Legislative  Counsel 


HSS  iSih  Street  N  w  Suitc7IO  W*ihinfton  DC  20005  (202)  29J-88J0 
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Jack  Cirdaer 
Artcraft  Industries.  »uc 
320  Eaut  Buffalo  Street 
M*ra*ukcc,Wl  33202 
(414)27g.T2tO 

James  H.Lagos.  Esq 
Lagos  A  Lagos 

31  East  H«k  Street,  Sate  300 
Springfield,  OH  45502 
(513)  323-5353 

Lewis  A.  Skattack  (ex-ofTicyJ 
Smaller  Batmen  Assn.  of '.lew  England 
69  Hickory  Drive 
Wahham,  MA  021 54 

SleniA.  Wc* 
Pe»>rook  Cotjfcctxms 
P.O  Box  6? 
Wcstvrtc.  NJ  01903 
(609)456-0933 

Jndsoo  T.  Bradford 
Bradford  Company 
13500  QuiacySt.  Box  I0I4B 
Holland.  Ml  49423 
(616)399-3000 

Swan  Hager 

Ksger  Sharp  A  Abramsoo.  Inc. 

1101  17th  Si  NW  Suite  1001 
Washington,  DC  20036 
(202)466-5430 

KarlF  Kneger 
TrtnsTcch.  lac 
PO.  Box  220 

East  McKecsport.  PA  15035 
(412)  247-1500 

Betty  Jo  Toccob 

Ultra  Lyna  Cosmetics 

5300  Beethoven  St 

Total  One  DevtJopoacr :  Center 

Lot  Angeles.  CA  90066 

(213)3064540 

£**es*rW  VktfYtsidtml 

John  Paul  Galles 
NSBU 

1155  15th  St  NW  Suite  ?!0 
Washington.  DC  20005 
(202)  2934130 


Ge^vA.  AkhoU 
Trotbto  Scooters.  »ac 
10540  WooNoeth  Ave, 
Omaha,  HE  61124 
(442)397-7511 

ThdmAotta 

Stevenson  A  Associate* 
10330  S.  Seek) 
Oucago.iL  6064) 
(312)445-6677 

Cart  A.  Bee* 

Charles  Beck  Machine 

CbarchRom. 

King  of  Pnaum.PA  19*H> 

(215)  265-0500 

McMa  W.BoUt 
Md  Bokft  A  Aasocotes 
320  Sr-rth  School  Street 
Mt  Prrtpect.IL  60056 
(312)3944550 

Bernards.  ftrowang 
General  Qwnacw  Service 
T0271  GoUearod  Unc 
Germaatowa.  MD  20*74-4080 
(30l)42S-IO4O 

Ronald  B.  Cohra 

Cohen  A  Comptay 

1 300  East  9th  St  1310  Bond  Court  B 

Cleveland.  OH  44114 

(216)  579»I040 

Hope  Eastman 

Pa  ley.  Rothmaa  A  Cooper 

One  Bctbtsda  Center 

4800  Hampden  Lane 

Bethesda.MD20tl4  . 

(301)656-7603 

CaryD  Fields 

HeWs.  Lewis,  Ptttenger  A  Boat 
4155  East  /cwefl  Ave  Suite  3lt 
Denver.  CO  W222 
(303)75*4400 

Dawn  Francis 

COMPUTERS  and 

400  Renaissance  Center.  Suite  500 

Detroit.  Ml  4*243 

(313)446-6829 

J  ere  Glover.  Esq 
1725  K  Street  NW 
Washington,  DC  20036 
(202)  775-1131 

L.  Gene  Griffiths 
Gregory  Mfg.  Company 
PO  Box  1303 
Jackson.  MS  39205 
(601)  355-1429 


RobmLttaddad 
Price  Watechonsc 
One  Federal  Street 
Boston,  UA  021 10 
(617)423-7330 

SamacIN  Hope  II! 
Hope  Deposing  System 
207  Eut  Buffalo  Sl  S»ute  507 
Mdwaalcc.  W|  53202 
(414)  271-2933 

Sk—  Madge 
S*-w  Mudgc  A  Company 
PO  box  1375 
Stamford.  CT  06904 
(203)  327-3132 

Robert  Ffc&p 

Arthar  Andersen  A  Company 

5600  InurFirsf  fia 
DaDts.  TX  ISloS 
(214)  741430) 

Hand  Pa*** 
North  /f  aveL  Gardens 
7700  Ttcrkktvei  Road 
Dalki.TX>j2\> 
(214)  363-67!  5 

JohaC  Tctuuc 

Pacc  S.'  -Ira,  foe 

900  Teckaology  Park  Drive 

BiUenoa,MA0l»l 

(617)6674100 

Brad  RoOtr 
Swtger  Coil  Systems 
4677  Maaufacrarmg  Road 
Cleveland.  OH  44133 
(216)  362-7500 

James  C.  Rosapepe 
Rocapcpc.  Powers  A  Spanos,  Inc. 
1400 1  St.  N.W.  Suite  1135 
Washington,  DC  20005 
(2O2)u42'ltt0 

Eut  Step 

Mart  Slap  Subant.  lac 
255  Last  Cleveland  Ave 
Newark.  DEI97II 
(302)  453-9900 

Carmine  A  Vignota 

Carmine  A  Vignola  Associates,  lac 

lOOlCSootfcwest  Boulevard 

Jefferson  City.  MO  65101 

(314)636-3121 
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3!  Jt.  JS?ou*t  of  fttpreftntettoetf 
Cotmaitttt  on  t$w  Jufctrterp 

BUsfcsjtm,  BC  20M5-G21G 
lnt?>ar:  202-225-3951 


July  28,  1987 


Tho  Honorable  Doug  Walgron 
Chairman 

Subcommittee  on  Science, 

Research  and  Technology 
2321  Rayburn  House  Office  Building 
Washington,  DC  20S1S 


Dear  Doug: 

Thank  you  for  your  recent  letter  concerning  possible  amendments 
to  the  Bayh-Dole  Act.  I  appreciate  very  much  the  cooperative 
working  relationship  which  has  developed  on  this  issue. 

Unfortunately,  with  respect  to  the  particular  issue  you  raise  — 
inclusion  of  government  owned,  contractor  operated  (GOCO's)  in 
the  Act  —  I  must  demur.  While  I  can  easily  understand  the 
interest  of  you  and  other  members  of  your  Committee  on  Science 
and  Technology  in  this  issue  it  does  appear  to  require  greater 
legislative  scrunity. 

I  would  bo  glad  to  work  with  you  to  craft  a  separate  bill  which 
would  accomplish  the  goal  you  seek.  Hopefully  through  such  a 
legislative  vehicle,  we  will  be  able  to  give  this  issue  the 
attention  it  deserves.  Once  such  a  bill  is  introduced,  I  will 
be  happy  to  work  with  you  to  schedule  a  hearing  on  tho  matter. 


Thank  you  again  for  your  thoughtfulness. 


With  warm  regards, 


fcOBERT  W.  KASTENKEIER 
Chainaan 

Subcommittee  on  Courts, 
Civil  Liberties  and  the 
Administration  of  Justice 
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